
The School of Engineering provides professional education
in engineering through the Departments of Biomedical
Engineering; Civil, Construction, and Environmental Engineering;
Electrical and Computer Engineering; Materials Science and
Engineering; and Mechanical Engineering.

Each undergraduate curriculum is comprised of three compo-
nents: the UAB Core Curriculum as specified for engineering
majors; a series of engineering courses intended to provide a
breadth of technical education; and concentrated study in a partic-
ular engineering discipline. The curricula are designed to prepare
the graduate to practice the profession of engineering and effec-
tively participate as a member of society. All eligible undergraduate
programs have been continuously accredited since 1971 by the
Engineering Accreditation Commission (EAC) of the Accreditation
Board for Engineering and Technology (ABET), the national
accrediting agency for engineering programs.

At the graduate level, the School of Engineering offers programs
of study leading to the Master of Science in Biomedical
Engineering, the Master of Science in Civil Engineering, the Master
of Science in Electrical Engineering, the Master of Science in
Materials Engineering, and the Master of Science in Mechanical
Engineering. The Doctor of Philosophy degree in Biomedical
Engineering and the Doctor of Philosophy degree in
Environmental Health Engineering are also offered.  Joint Doctor
of Philosophy degree programs are offered in
Materials/Metallurgical Engineering, Materials Science, and Civil
Engineering. Cooperative Doctor of Philosophy degree programs
in Electrical Engineering and Mechanical Engineering are also
offered. A shared Doctor of Philosophy degree in Computer
Engineering is available.

Requirements for admission to the School of Engineering
exceed the minimum requirements for admission to the
University. Because School requirements are subject to change,
students who wish to be admitted to the School of Engineering
should contact the UAB Admissions Office or the School of
Engineering Office of Academic Programs.

In order to keep pace with accreditation standards as well as
educational and technological developments, the School of

Engineering reserves the right to make changes in its degree
requirements. Changes may be applied to students already
enrolled, but, in such cases, every effort will be made to give
the student the benefit of the new educational program with-
out imposing undue hardships.

Students are expected to know and follow the most up-
to-date set of guidelines as detailed in the current School of
Engineering Academic Policies Manual. A copy of this manu-
al may be obtained from the School of Engineering Office of
Academic Programs.

VISION
To be a nationally and internationally recognized research-oriented
School of Engineering, a first choice for undergraduate and gradu-
ate education.

MISSION
To prepare engineering graduates to be immediately productive

and able to adapt and to lead in a rapidly changing environment,
and also to create and apply knowledge for the benefit of society.

GOALS
• Provide an excellent educational experience for a community

of highly capable students that reflect the diversity of our 
society;

• Develop an education and research program that fosters the
development of a community of scholars capable of defining
and solving problems to benefit society;

• Develop an internationally recognized research program
focused in distinctive multi-discipline areas;

• Develop extensive and mutually beneficial relationships that
foster understanding, respect, and a sense of common respon-
sibility;

• Provide an environment where faculty and staff can achieve
their full potential for the mutual benefit of the School and
the individual

School of Engineering Office of Academic Programs
UAB School of Engineering • Hoehn Engineering Building
1075 13th Street South. Suite 101
Birmingham, Alabama  35294-4440
Telephone: 205-934-8410 • E-mail info@eng.uab.edu 

UAB Admissions Office
Hill University Center
1400 University Boulevard, Room 260
Birmingham, Alabama 35294-1150
Telephone: 205-934-8221 • E-mail: undergradadmit@uab.edu
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PRE-COLLEGE PREPARATION
The recommended program of high school preparation for the

study of engineering includes four units of English; four units of
mathematics (including algebra, geometry, trigonometry, and cal-
culus); four units of science (biology, chemistry, and physics are
strongly recommended); and four units of social science (history,
psychology, sociology, etc.),  Mechanical drawing, typing, and
computer science are also excellent preparatory courses.

ENGINEERING ADMISSIONS
NEW STUDENTS

All students meeting the admission requirements of the School
of Engineering are eligible to be admitted directly into the engi-
neering program of interest. All students are required to complete
the freshman-year program. The School of Engineering Office of
Academic Programs provides academic advising to students
through the first 48 semester hours of coursework applicable to
the degree program within the School of Engineering. After 48
hours applicable to the degree programs, students in engineering
are assigned advisors within their department. All students must
have an engineering advisor’s approval prior to registering for
classes each term. Students are referred to their respective pro-
grams for career advising by faculty in the School of Engineering.

TRANSFER STUDENTS

Because the engineering curricula contain many specialized
courses, students attending other institutions who plan to transfer
to UAB should select their coursework with care. These students
are encouraged to seek the advice of an advisor in the Office of
Academic Programs as early as possible about comparable course-
work. Such advice will help ensure the acceptance of a maximum
amount of transfer credit. Specific articulation programs have been
developed for a number of two-year and four-year institutions.
Students also should inquire about these programs.

Upon acceptance to the School of Engineering, transfer students
are eligible for admission into the engineering program of interest.
The School of Engineering Office of Academic Programs provides
academic advising to students entering the School. All students must
have their advisor’s approval prior to registering for classes each term.

Transfer students must be prepared to provide catalog course
descriptions and other relevant documentation for the determina-
tion of equivalent coursework. 

TRANSIENT STUDENTS

Transient students who wish to enroll in engineering courses
should provide evidence that prerequisites have been satisfied
through transcripts and/or grade reports. Permission to enroll in
engineering courses will not be granted without this substantia-
tion. See University policy on non-degree seeking student status
for additional information.

CHANGE OF MAJOR WITHIN THE SCHOOL 
OF ENGINEERING

Students wanting to change majors within the School of
Engineering should complete a Change of School/Major Request
Form in the School of Engineering Office of Academic Programs.
Students must meet the requirements in the Reasonable Progress
section.

REASONABLE PROGRESS
All students in the School of Engineering must continually make

reasonable progress toward the completion of their academic pro-
grams. Reasonable progress for engineering students with the excep-
tion of students majoring in biomedical engineering is defined as
maintaining a GPA of at least 2.0 in all UAB courses, and all UAB engi-
neering courses. Biomedical engineering majors must maintain a UAB
GPA of at least 3.0. A student must successfully complete one course
applicable to an engineering program within a 12-month period.

Students who are not making reasonable progress toward satis-
faction of the graduation requirements of the School of
Engineering will be placed on academic probation within the
School of Engineering, normally for a period of two academic
terms. Students on academic probation will not be allowed to
progress beyond 64 semester hours applicable toward an engi-
neering degree or be allowed to register for 300-level or 400-level
engineering courses without approval of an engineering advisor.
Students will not be allowed to withdraw from any engineering
course while on academic probation without advisor approval.
Students who do not meet the reasonable progress criteria at the
end of this probationary period will be subject to dismissal from
the School of Engineering. Additional information can be found in
the Academic Policies Manual which can be obtained from the
Office of Academic Programs in the School of Engineering.

GRADUATION REQUIREMENTS
In addition to the general University graduation requirements

(Baccalaureate Degrees) on page 47, the School of Engineering
requires that all students maintain a GPA of 2.0 or better in all
engineering coursework. Students who are on academic probation
cannot graduate from the School of Engineering. The School of
Engineering follows the University’s course repeat policy as stated
in this catalog found on page 40.

MINORS IN ENGINEERING
A student majoring in one of the disciplines offered through 

the Schools of Arts and Humanities, Natural Sciences and
Mathematics, or Social and Behavioral Sciences may select a minor
in engineering to become familiar with topics including biomed-
ical engineering, electrical systems, engineering materials, thermo-
dynamic sciences, statics, and dynamics. Because technology
greatly affects most aspects of society, the study of technology in
conjunction with the pursuit of a non-engineering major can pro-
vide a worthwhile career-oriented educational experience.

Because enrollment in engineering courses is restricted, it is
essential that students wishing to minor in engineering receive an
approved program of study. These students should visit the School
of Engineering Office of Academic Programs to receive relevant
information. Students planning to minor in engineering should
exercise care in the selection of courses to meet the requirements
of their major as well as concurrently satisfying prerequisite
requirements for engineering courses. Students should be particu-
larly aware of the mathematics and natural sciences prerequisites.

To satisfy the minor requirements, a minimum grade point average
of 2.0 is required for all engineering coursework attempted for all
programs except biomedical engineering which requires a minimum
GPA of 3.0 in all coursework. Transfer students wishing to earn a
minor in engineering must take at least nine (9) semester hours at
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UAB and earn a minimum GPA of 2.0 in UAB engineering courses
attempted (biomedical engineering must maintain a GPA of 3.0).

A non-engineering major who wishes to minor in engineering
may choose one of the minor programs listed here.

APPLIED MECHANICS Sem. Hrs.
CE 210  Statics ..........................................................................3

CE 215  Dynamics ....................................................................3

CE 220  Mechanics of Solids ....................................................3

CE 360  Structural Analysis ......................................................3

Three of the following courses:..................................................9

CE 360  Structural Analysis

CE 420  Advanced Mechanics

CE 460  Structural Mechanics

CE 461  Introduction to the Finite Element Method

CE 462  Advanced Structural Analysis 

CE 464  Structural Dynamics I 

Total semester hours ................................................................21

BIOMEDICAL ENGINEERING[1] Sem. Hrs.
EGR 100 Introduction to Engineering ......................................2

BME 401  Biomedical Engineering Seminar ............................1

Three of the following courses:..................................................9

BME 310  Biomaterials

BME 312  Biocomputing

BME 313  Bioinstrumentation

BME 330  Biomechanics

BME 340  Bioimaging

Two of the following courses: ....................................................6
BME 420  Implant –Tissue Interactions

BME 442  Introduction to Medical Imaging

BME 446  Principles of MRI

BME 461  Bioelectric Phenomena

BME 462  Cardiac Electrophysiology

Total Semester Hours ..............................................................19

Please refer to website (http://main.uab.edu/soeng)

CIVIL ENGINEERING Sem. Hrs.
CE 210  Statics ..........................................................................3

CE 220  Mechanics of Solids ....................................................3

CE 230  Plane Surveying ..........................................................3

CE 236  Environmental Engineering ........................................3

Three of the following courses:..................................................9

CE 215  Dynamics

CE 332  Soil Engineering

CE 345  Transportation Engineering

CE 360  Structural Analysis 

CE 395  Engineering Economics

CE 450  Structural Steel Design

CE 453  Design of Wood Structures

CE 455  Reinforced Concrete Design

CE 457  Concrete Technology

Total semester hours ................................................................21

ELECTRICAL ENGINEERING Sem. Hrs.
EE 134  Engineering Computer Methods ................................3

EE 210  Digital Logic ................................................................3

EE 233  Engineering Programming Methods ..........................3

EE 300  Engineering Problem Solving ......................................3

EE 314  Electrical Circuits ........................................................3

EE 316  Electrical Networks ......................................................4

EE 351  Electronics ....................................................................4

Total semester hours ................................................................23

ENGINEERING SCIENCE Sem. Hrs.
CE 210  Statics ..........................................................................3

EE 312  Electrical Systems ........................................................3

EGR 100  Introduction to Engineering ....................................2

MSE 280  Engineering Materials ..............................................3

ME 241  Thermodynamics I......................................................3

Two of the following courses: ....................................................6

CE 215  Dynamics

EE 210  Digital Logic

MSE 281  Physical Materials I

ME 321  Introduction to Fluid Mechanics

Total semester hours ................................................................20

ENVIRONMENTAL ENGINEERING Sem. Hrs.
CE 236  Environmental Engineering ........................................3

CE 337  Hydraulics....................................................................3

CE 430  Water Supply and Drainage Design............................3

CE 480  Water and Wastewater Treatment ..............................3

Three of the following courses:..................................................9

CE 344  Civil Engineering Analysis

CE 433  Solid and Hazardous Wastes

CE 434  Air Quality Modeling and Monitoring

CE 437  Environmental Experimental Design and 
Field Sampling

CE 485  Engineering Hydrology

CH 371  Chemistry and the Rise of Technology

Total semester hours ................................................................21

MATERIALS ENGINEERING Sem. Hrs.
MSE 280  Engineering Materials ..............................................3

MSE 281  Physical  Materials I ..................................................3

MSE 380  Thermodynamics of Materials[2] ............................3

MSE 381  Physical Materials II ..................................................3

MSE 382  Mechanical Behavior of Materials ............................3
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MSE 465  Characterization of Materials ....................................4

One of the following courses ....................................................3

MSE 413  Composite Materials

MSE 430  Polymeric Materials

MSE 464  Metals and Alloys

MSE 470  Ceramic Materials

Total semester hours ................................................................22

MECHANICAL ENGINEERING 
Thermal Systems Option Sem. Hrs.

ME 241  Thermodynamics I......................................................3

ME 242  Thermodynamics II ....................................................3

ME 321  Introduction to Fluid Mechanics................................3

ME 322  Introduction to Heat Transfer ....................................3

Nine semester hours approved by ME Chair............................9

Total semester hours ................................................................21

Mechanical Systems Option Sem. Hrs.
CE 210  Statics ..........................................................................3

CE 215  Dynamics ....................................................................3

CE 220  Mechanics of Solids ....................................................3

ME 370  Kinematics and Dynamics of Machinery ..................3

ME 371  Machine Design I ........................................................3

ME 475  Mechanical Vibrations and Acoustics ........................3

Three semester hours approved by ME Chair ..........................3

Total semester hours ................................................................21

SOFTWARE ENGINEERING Sem. Hrs.
EE 134  Engineering Computer Methods ................................3

EE 210  Digital Logic ................................................................3

EE 233  Engineering Programming Methods ..........................3

EE 333  Engineering Programming Using Objects ..................3

EE 337  Introduction to Microprocessors ................................4

EE 432  Introduction to Computer Networking ......................3

Elective Courses (take one)........................................................3

EE 433  Engineering Software Solutions

EE 447  Internet/Intranet Application Design

EE 452  VHDL Digital System Design

Total semester hours ................................................................22

OFFICE OF ACADEMIC PROGRAMS
Director: Melinda M. Lalor

The freshman year program is similar among the engineering
curricula at UAB. It is based upon substantial high school prepara-
tion in English, mathematics, and natural sciences. Students must
enroll in appropriate English, chemistry, mathematics, or physics
sequences as indicated by placement tests. Incomplete preparation
at the high school level is not unusual, and coursework to
strengthen the student’s academic background is routinely offered

by UAB. Advice on this subject may be obtained from the Office
of Academic Programs.

SUGGESTED FRESHMAN YEAR Sem. Hrs.
EE 134[3]  Engineering Computer Methods OR
ME 130  Introduction to Computational Engineering ............3

EGR 100  Introduction to Engineering ....................................2

ME 102  Engineering Graphics ................................................2

CH 115  General Chemistry I....................................................3

CH 116  General Chemistry I Laboratory ................................1

CH 117[4}  General Chemistry II..............................................3

CH 118  General Chemistry II Laboratory................................1

EH 101  English Composition I ................................................3

EH 102  English Composition II ..............................................3

MA 125  Calculus I ....................................................................4

MA 126  Calculus II ..................................................................4

PH 221/221L[5]  General Physics I and Laboratory ................4

Total semester hours ................................................................33

HONORS PROGRAMS
Honors programs are offered by all departments in the School of

Engineering:

• Biomedical Engineering

• Civil, Construction and Environmental Engineering

• Electrical and Computer Engineering

• Materials Science and Engineering 

• Mechanical Engineering

PURPOSE

The Honors Programs are intended to enrich educational
opportunities for talented students in the School of Engineering.

ELIGIBILITY

Admission to the Honors Programs is competitive and only top
applicants will be invited. To be considered for any of the
Engineering Honors Programs, a student must have:

• earned a GPA of 3.25 after MA 227 Calculus III or equivalent;
and

• an interview with the departmental representatives.

REQUIREMENTS

Students in the Engineering Honors Programs will be required
to have the nine credit hours in addition to the 128 hours
required for a bachelor’s degree as follows:  

• two one-hour courses in honors research in the junior year;
EGR 301 Honors Research I and EGR 302 Honors Research II

• one-hour departmental seminar taken any time in their course
of study; and 

• six hours of credit in senior research

BENEFITS

Students who complete an honors program will have earned
nine additional credit hours in honors coursework. Honors
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research beyond the required six hours may be applied as gradu-
ate credit. Students who complete an honors program in engineer-
ing with a minimum GPA of 3.0 will receive a bachelor’s degree
“with Honors” in addition to any University honors designations.

CONTACT

For more information about Engineering Honors Programs,
contact Dr. Melinda M. Lalor, Associate Dean of Engineering,
School of Engineering, Birmingham, AL  35294-4440. Telephone
(205) 934-8410.

PRE-HEALTH PROGRAM OPTION
A number of students choose a pre-health curriculum before

pursuing a course of study in one of the health disciplines, such as
medicine, dentistry, or optometry. As health professions become
more technologically based, engineering provides an excellent
undergraduate preparation for these fields. All courses necessary
for passage of professional-school entrance examinations should
be completed by the end of the sophomore year. The additional
coursework for this option includes the following:

BY 123 Introductory Biology I

BY 124 Introductory Biology II

BY 271 The Biology of Microorganisms 
(pre-optometry only)

BY XXX Elective (for pre-dental only[6]) 

CH 235 Organic Chemistry I

CH 236 Organic Chemistry I Laboratory

The undergraduate program in biomedical engineering can be
configured to satisfy pre-health requirements but requires addi-
tional coursework. Further information on pre-health program
options can be obtained from: 

Dr. Melinda M. Lalor
School of Engineering Pre-Health Program Coordinator
Hoehn Engineering Building
Office of Academic Programs
1075 13th Street South
Room 115G
Birmingham, Alabama  35294-4440

Course Descriptions
Engineering (EGR)
100. Introduction to Engineering—Profession of engineering;
ethics and safety, engineering specialties and career opportunities,
educational requirements, introduction to engineering design,
team work and technical communications, and present and future
societal demands on profession. Prerequisite: Grade of C or better
in MA 102. Corequisite: EH 101. 2 hours. 

101. Foundations in Engineering—Engineering as a profession;
engineering ethics and safety; introduction to engineering design
process, team concepts, and technical presentations; educational
requirements, career opportunities, and present and future societal
demands on profession. College life skills. Corequisite: MA 107. 
3 hours.

102. The Engineering Challenge—Engineering as a profession;
engineering ethics and safety; introduction to engineering design

process, team concepts, and technical presentations; educational
requirements, career opportunities, and present and future societal
demands on profession. College life skills. Corequisite: MA 125. 
3 hours.

107. Pre-Calculus for Engineers—An application-based course
designed to reinforce concepts from MA 107. Corequisite: MA
107. 1 hour.

125. Calculus for Engineers—An application-based course
designed to reinforce concepts from MA 125. Corequisite: MA
125. 1 hour.

300. Engineering Communication— Advanced technical com-
munication skills, emphasizing written technical documents, oral
presentations, and graphics presentations. Prerequisite: Grade of C
or better in MA 102. Corequisite: EH 101. 2 hours. (2.0 O)

301. Honors Research I—Introduces students to research
methodology, ethics, data analysis, and technical communication.
Prerequisite: Admission to departmental honors program in School
of Engineering. 1 hour. 

302. Honors Research II—Introduces honors students to
research possibilities available in School of Engineering depart-
mental honors programs. Prerequisite: Admission to departmental
honors program in School of Engineering and EGR 301. 1 hour.
(1.0 O)

490. Special Topics—1 to 4 hours. 

499. Industrial Distribution Senior Design Project—Capstone
design project: interdisciplinary design teams, ethics, materials selec-
tion, the design process, development of a proposal, project planning
and scheduling, project execution and resource scheduling. Successful
completion and oral defense of a design project. Prerequisite:
Application for Degree filed and approved. Student must be in the
final year of his/her program. Permission of the instructor. For non-
engineering industrial distribution majors only. 4 hours. 

DEPARTMENT OF BIOMEDICAL
ENGINEERING

Chair: Timothy M. Wick
Faculty: Anayiotos, Carson, Dobbins, Eberhardt, Fast,
Feldman, Gray, Lucas, Pollard, Rigney, Rogers, Sharifov,
Smith, Twieg 

Biomedical engineering (BME) is the application of engineering
principles and technology to the solution of problems in the life
sciences and medicine. Graduates create and apply knowledge at
the interface of life sciences and engineering for the benefit of soci-
ety. The BME undergraduate program prepares graduates to be
immediately productive and able to adapt to a rapidly changing
environment. The curriculum includes basic engineering core
courses, mathematics, calculus-based physics, biology and chem-
istry, fine arts, humanities, history, social and behavioral sciences,
as well as biomedical engineering core courses and electives. The
curriculum culminates in a capstone design experience where
interdisciplinary teams apply knowledge to solve real-world engi-
neering problems. A bachelor’s degree in BME from UAB provides
a foundation in medical devices and instrumentation to compete
in an increasingly technical medical field, as well as preparing stu-
dents for graduate or professional school.
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Highly qualified undergraduate students may be admitted to the
BME Honors Program, which offers students an opportunity to
develop research skills while earning graduate credit towards a
Masters of Science degree in Biomedical Engineering (MSBME)
and/or a Doctor of Philosophy degree (PhD). 

With the MSBME degree, employment is usually found in med-
ical centers or hospitals, in industry with manufacturers of medical
products, or with government agencies, health-care groups, or
computer application groups. Doctoral candidates are usually
preparing for careers in research, teaching, or advanced design and
development.

Students applying for admission into biomedical engineering
must meet the following requirements: an ACT score of at least 25
(or SAT equivalent) and high school academic GPA of 3.2 or
greater. UAB students or students from other institutions (universi-
ties, colleges, junior colleges, or community colleges) may transfer
to BME if the following performance requirements are met: (a) an
overall GPA in college-level work attempted of at least a 3.2/4.0;
(b) a UAB GPA of at least 3.2/4.0 if applicable; (c) completion of
12 hours of mathematics, natural science and engineering courses
applicable to the BME degree; (d) a GPA of at least 3.20/4.00 in all
mathematics, natural science and engineering courses applicable
to the BME degree.

BME students must have an overall UAB GPA of at least 3.0 and
have completed at least 64 hours of coursework applicable to the
degree before registering for 300-level and 400-level BME courses.
Student must earn a grade of C or higher in all BME courses.
Students who do not meet these requirements will be reclassified
as UEGR (undeclared engineering). To be re-admitted to the BME
program, the student must have an overall UAB GPA of at least 3.2
and make a formal application for re-admission.

In addition to fulfilling course prerequisites, non-BME students
who wish to enroll in 300-level and 400-level BME courses must
have an overall UAB GPA of 3.0. Students who do not meet the
GPA requirement may make a formal request through their aca-
demic advisor.

Prospective students for the graduate program should have
earned a bachelor’s degree in a field of engineering. Students with
undergraduate degrees in the physical sciences, life sciences, or
mathematics may be accepted into the program but will be
required to demonstrate competence in engineering areas usually
found in an undergraduate curriculum. Detailed admission
requirements and programs of study are described in the UAB
Graduate School Catalog.

VISION
The Vision of  the Department of Biomedical Engineering is to

be an internationally recognized, research oriented department; a
top choice for undergraduate and graduate education.

MISSION
The Mission of the Department of Biomedical Engineering is to

prepare graduates to be immediately productive and able to adapt
to a rapidly changing environment, and to create and apply
knowledge at the interface of life sciences and engineering for the
benefit of society.

EDUCATIONAL OBJECTIVES
Graduates of the Biomedical Engineering undergraduate pro-

gram will:
1. Further their education in graduate or professional school,

or gain employment in engineering and/or health related
professions.

2. Pursue opportunities for professional growth and 
development.

3. Serve their profession and community.

CURRICULUM FOR THE BACHELOR OF
SCIENCE IN BIOMEDICAL ENGINEERING
(B.S.B.M.E.)

FRESHMAN YEAR Sem. Hrs.
BY 115  Human Anatomy..........................................................4

BY 116  Human Physiology ......................................................4

CH 115  General Chemistry I....................................................3

CH 116  General Chemistry I Laboratory ................................1

CH 117  General Chemistry II ..................................................3

CH 118  General Chemistry II Laboratory................................1

EGR 100  Introduction to Engineering ....................................2

EH 101  English Composition I ................................................3

EH 102  English Composition II ..............................................3

MA 125  Calculus I ....................................................................4

MA 126  Calculus II ..................................................................4

ME 102  Engineering Graphics ................................................2

Total semester hours ................................................................34

SOPHOMORE YEAR1

Sem. Hrs.
BME 210  Engineering Biology..................................................3

BY 123  Introductory Biology I..................................................4

ME 212  Statics and Dynamics..................................................3

EE 312  Electrical Systems ........................................................3

MA 227  Calculus III..................................................................4

MA 252  Differential Equations ................................................3

ME 130  Intro to Computational Engineering..........................3

MSE 280  Engineering Materials ..............................................3

PH 221/221L  General Physics I and Laboratory ....................4

PH 222/222L  General Physics II and Laboratory ....................4

Total semester hours ................................................................34

(1)Supplemental sophomore career advising is offered by BME faculty in addition to
the academic advising provided by the School of Engineering Office of Academic
Programs (OAP). Schedule approval must be obtained through the academic advi-
sors in the OAP until a student has registered for courses that will allow comple-
tion of 48 hours of coursework applicable to the BME degree. BME faculty advise
BME students in good standing with 48 or more credit hours.

JUNIOR YEAR Sem. Hrs.
BME 310*  Biomaterials ............................................................3

BME 312*  Biocomputing ........................................................3
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BME 313*  Bioinstrumentation ................................................3

BME 330*  Biomechanics ..........................................................3

BME 340*  Bioimaging ..............................................................3

CE 220  Mechanics of Solids ....................................................3

CE 221  Mechanics of Solids Laboratory ..................................1

MA 260  Linear Algebra ............................................................3

ME 250  Intro. to Thermodynamic Sciences ............................2
OR
ME 251  Intro. to Thermal Sciences..........................................2

BME/Engineering/Math/Science Elective2 ..................................3

Area II Core Curriculum Requirement......................................3

Area IV Core Curriculum Requirement ....................................3

Total semester hours ................................................................30

*BME Core – Students must take FOUR of the FIVE choices

(2) Students using this curriculum as a pre-health professional program (pre-med,
pre-dental or pre-optometry) should take BY 124 Introduction to Biology II,
CH 235/236 Organic Chemistry I and CH 237/238 Organic Chemistry II to
prepare for professional school entrance exams. Three credit hours from the
Organic Chemistry sequence may count toward the BME degree if taken as the
BME/Engineering/Math/Science elective. Additionally, BY 210 Genetics, BY 261
Microbiology and BY 330 Cell Biology are highly recommended.

SENIOR YEAR Sem. Hrs.
BME 401  BME Undergraduate Seminar3 ................................1

BME 405  BME Product Development......................................2

BME 423  Living Systems Analysis............................................3

BME 4XX  BME Elective ............................................................3

BME 4XX  BME Elective ............................................................3

BME 499  Senior Design............................................................3

BME/Engineering Elective4 ........................................................3

Area II Core Curriculum Requirement......................................6

Area IV Core Curriculum Requirement ....................................6

Total semester hours ................................................................30

(3) Seminars may be taken during any semester depending on the student’s 
schedule.

(4) Must be chosen from the approved list of electives and contain 3 credit hours 
of engineering science, engineering design or a combination of both.

UNDERGRADUATE PROGRAM ELECTIVES[7]
BIOMEDICAL ENGINEERING ELECTIVES

BME 408 Biofluids

BME 412 Biomechanical Measurements

BME 417 Engineering Analysis

BME 420 Implant-Tissue Interactions

BME 442 Principles of Medical Imaging

BME 443 Medical Image Processing

BME 446 Principles of MRI

BME 450 Computational Neuroscience

BME 461 Bioelectric Phenomena

BME 462 Cardiac Electrophysiology

BME 471 Continuum Mechanics of Solids

BME 490 Special Topics

ENGINEERING (EGR) ELECTIVES[8] 

BME 3XX

BME 4XX

CE 337 Hydraulics

CE 360 Structural Analysis

CE 395 Engineering Economics

CE 420 Advanced Mechanics

EE 411 Facilities Engineering

ME 360 Controls and Automation

ME 371 Machine Design I

ME 405 Manufacturing Processes

MSE 380 Thermodynamics of Materials

MSE 484 Electronic Magnetic and Thermal Properties 
of Materials

MATH/SCIENCE (MA/SCI) ELECTIVES

BY 210 Genetics

BY 216 Pathophysiology

BY 261 Introduction to Microbiology

BY 309 Mammalian Physiology

CH 235 Organic Chemistry I[9] 

CH 237 Organic Chemistry II

CH 355 Analysis Techniques

MA 261 Introduction to Mathematical Modeling

MA 360 Scientific Programming

MA 444 Vector Analysis

MA 445 Complex Analysis

MA 453 Transforms

Course Descriptions
Biomedical Engineering (BME)
210. Engineering Biology—Application of engineering to the
study of biology on the cellular and molecular level. Engineering
solutions in genomics, proteomics, and nanotechnology to investi-
gate cellular and molecular process. Prerequisites: BY 115 and BY
123. Co-requisites: BY 116 and PH 222. 3 hours.

310. Biomaterials—Wide range of materials used for biomedical
applications. Physical, chemical, and mechanical properties of bio-
materials. Lecture and lab. Prerequisite: MSE 280. 3 hours. 

312. Biocomputing—A survey course in practical computational
techniques used in biomedical engineering. Lecture and laborato-
ry. Prerequisites: ME 130, MA 252. Co-requisite: MA 260. 3 hours. 

313. Bioinstrumentation—Introduction to concepts of signal
transduction, signal conditioning and acquisition, data analysis
and display of biological variables. Electrodes and strain gauges,
operational and instrumentation amplifiers, analog to digital con-
verters, digital signal processors and medical imaging. Lecture and
laboratory. Prerequisite: MA 252. Corequisite: EE 312. 3 hours. 

330. Biomechanics—Application of solid and fluid mechanics to
biomedical engineering problems; statics, dynamics, and mechan-
ics of solids and fluids; stress-strain of bone; viscoelasticity of tis-
sues; Non-Newtonian behavior of blood. Lecture and laboratory.
Prerequisites: CE 220, ME 250 or ME 251, MA 252. 3 hours.
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340. Bioimaging—Provides an overview of diagnostic imaging
examining the major imaging modalities such as x-ray/CT, nuclear
imaging, ultrasound, and magnetic resonance, and in vivo molec-
ular imaging approaches. Discusses physical principles of image
formation, image interpretation, and patient safety. Prerequisite:
MA 252. Corequisite: EE 312. 3 hours. 

401. Undergraduate BME Seminar—Senior seminar. 1 hour.

405. Biomedical Product Development—Design and develop-
ment issues for the medical-products industry. Consideration of
the impact of legal regulatory issues and marketing issues will be
addressed. Business ethics and economics will also be covered.
Prerequisite: Senior standing in BME. 2 hours. 

408. Biofluids—Application of fluid mechanics in blood flow in
the circulatory system; cardiovascular fluid mechanics, wall shear
stress and the development of atherosclerosis; viscoelastic behavior
of the arteries. Non-Newtonian character of blood. Prerequisites:
CE 220, ME 250 or ME 251, MA 252, BME 330. 3 hours. 

412. Biomechanical Measurements—Observation, measure-
ment, and analysis of basic biomechanical variables such as stress,
strain, pressure, and flow. Emphasis on basic experimental exam-
ples and using the computer for data acquisition, processing,
analysis, and preparation of laboratory reports. Lecture and labora-
tory. Prerequisites: ME 250 or ME 251, CE 220. 3 hours. 

414. Biocomputing II—Basics of computer modeling using the
SIMBIO modeling software. Students will identify a specific physi-
ological phenomenon, implement mathematical equations to rep-
resent the phenomena in a computer model, and then test and
validate the model including comparison with published experi-
mental data. Prerequisite: BME 312. 3 hours.

417. Engineering Analysis—Solutions to engineering problems
involving ordinary and partial differential equations, Laplace trans-
form, power series, Bessel functions, Legendre polynomials;
Fourier series, Fourier integral and transforms, Sturm-Liouville
and separation of variables. Prerequisite: MA 252. 3 hours. 

420. Implant-Tissue Interactions—An overview of implant
biocompatibility including tissue histology, histopathology of
implant response and the regulatory process for medical devices.
Prerequisite: MSE 280, BME 210 and BME 310. 3 hours. 

423. Living Systems Analysis—Basic concepts and techniques
of measurement processing and analysis of data from living sys-
tems, Statistics, analysis of variance, regression analysis. Labs
include blood flow data acquisition and analysis, implant biocorro-
sion testing, evaluation and analysis of cell proliferation and apop-
tosis. Prerequisites: CE 220, ME 250 or ME 251, MA 252. 3 hours. 

435. Tissue Engineering—Principles underlying strategies for
regenerative medicine such as stem cell based therapy, scaffold
design, proteins or genes delivery, roles of extracellular matrix, cell-
materials interactions, angiogenesis, tissue transplantation, mechan-
ical stimulus and nanotechnology. Prerequisite: BME 210. 3 hours.

442. Principles of Medical Imaging—For medical imaging
energies: principles and physics of interaction of ionizing radiation
with matter, bremmstrahlung, attenuation coefficients, Compton
scatter, nuclear disintegration of radionuclides, and generation of
medical radionuclides. Prerequisites: MA 252, PH 222 and PH
222L, EE 312 or equivalent. 3 hours. 

443. Medical Image Processing—A lab-based introduction to
processing, analysis, and display techniques for medical imaging.

Prerequisites: MA 252, PH 222 and PH 22L, EE 312 or equivalent.
3 hours. 

446. Principles of MRI—Technical fundamentals of NMR imag-
ing and applications. Physical fundamentals, MR imaging tech-
niques, and clinical role of MR imaging. Prerequisites: MA 252,
MA 260, PH 222and PH 222L. 3 hours. 

450. Computational Neuroscience—This course examines the
computational principles used by the nervous system. Topics
include biophysics of axon and synapse, sensory coding (with an
emphasis on vision and audition), planning and decision making,
and synthesis of motor response. There will be an emphasis on
systems approach throughout. Homework includes simulations.
Prerequisite: BME 312. 3 hours 

461. Bioelectric Phenomena—Quantitative methods in electro-
physiology of neural, cardiac, and skeletal muscle systems.
Prerequisites: BME 312 and PH 222 and PH 222L, or MA252, PH
222 and PH 222L, EE 134 or ME 130 and permission of instruc-
tor. 3 hours.  

462. Cardiac Electrophysiology—Semi-quantitative methods in
cardiac electrophysiology. Analysis of the electrocardiogram (ECG),
cellular dynamics, propagation in the heart including spiral waves,
and the effect of electric fields on the heart. Prerequisites: MA 252,
PH 222 and PH 222L. 3 hours. 

471. Continuum Mechanics of Solids—Matrix and tensor
mathematics, fundamentals of stress, momentum principles,
Cauchy and Piola-Kirchoff stress tensors, static equilibrium, invari-
ance, measures of strain, Lagrangian and Eulerian formulations,
Green and Almansi strain, deformation gradient tensor, infinitesi-
mal strain, constitutive equations, finite strain elasticity, strain ener-
gy methods, 2-D elasticity, Airy Method, viscoelasticity, mechanical
behavior of polymers. Prerequisite: MA 252. 3 hours. 

490. Special Topic in BME—3 hours.

491. Individual Study in BME—1-6 hours.

495. Honors Research—Research opportunities for undergradu-
ate students in the Biomedical Engineering Honors Program.
Research areas include cardiac electrophysiology, brain imaging,
and biomedical implants. Prerequisite: Must be enrolled in BME
Honors Program or permission of instructor. Pass/fail. 1 to 6 hours.

496. BME Honors Seminar—Students must be enrolled in BME
Honors Program. 1 hour.

499. Senior Design—Capstone design project; interdisciplinary
design team; ethics; materials selection; design process; development
of proposal; project planning and scheduling; project execution and
resource scheduling; communication of design; interim and final
design reviews with oral and written reports. Lecture and laboratory.
Prerequisites: BME 405 and senior standing in BME curriculum.
(Note: Senior standing based on UAB credit hours is not the same as
senior standing based on department curriculum.) 3 hours.

DEPARTMENT OF CIVIL,
CONSTRUCTION, AND

ENVIRONMENTAL ENGINEERING

Chair: Fouad H. Fouad
Faculty: Aba-Amra, Davidson, Harper, Hitchcock, Kirby,
Lalor, Peters, Sisiopiku, Uddin
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The Department of Civil, Construction, and Environmental
Engineering offers a broad-based program in civil engineering, which
covers mechanics and structures, soils, surveying, transportation, water
resources,  environmental engineering, and construction engineering
management. Computer applications are emphasized in all areas. The
program is based on a strong foundation of mathematics, physical sci-
ences, humanities, and social sciences and is supported by a series of
basic courses from other engineering disciplines. The primary objective
of the program is to prepare students for entry into the civil engineering
profession as a design engineer. The Civil, Construction, and
Environmental Engineering program is accredited by the Engineering
Accreditation Commission (EAC) of ABET (Accreditation Board for
Engineering and Technology, Inc.), 111 Market Place Suite 1050;
Baltimore, MD 21202-4012; telephone: (410) 347-7700.

Electives in the academic program may be selected from courses
in structural engineering, construction engineering management,
environmental engineering, geotechnical engineering, and trans-
portation engineering. These courses allow students to emphasize
a particular area in their undergraduate academic program.
Judicious selection of these electives may be used as additional
preparation for a specific design career or for entry into a special-
ized civil engineering certificate or engineering graduate program.

Qualified, motivated undergraduate students may also partici-
pate in the Departmental Honors Program.

VISION
The Vision of the Department of Civil, Construction, and

Environmental Engineering is to be a nationally and international-
ly recognized, research-oriented department; a first choice for
graduate and undergraduate education.

MISSION
The Mission of the Department of Civil, Construction, and

Environmental Engineering is to prepare graduates to be immedi-
ately productive and able to adapt to a rapidly changing environ-
ment, and to create and apply knowledge for the benefit of society.

EDUCATIONAL OBJECTIVES
The Civil Engineering Undergraduate Program will prepare 
graduates to:

• Advance in their careers

• Continue to grow professionally

• Actively participate in community and professional service

CURRICULUM FOR THE BACHELOR OF
SCIENCE IN CIVIL ENGINEERING
(B.S.C.E.)
FRESHMAN YEAR Sem. Hrs.

CH 115  General Chemistry I....................................................3

CH 116  General Chemistry I Laboratory ................................1

CH 117  General Chemistry II ..................................................3

CH 118  General Chemistry II Laboratory................................1

EGR 100  Introduction to Engineering ....................................2

EH 101  English Composition ..................................................3

EH 102  English Composition ..................................................3

MA 125  Calculus I ....................................................................4

MA 126  Calculus II ..................................................................4

ME 102  Engineering Graphics ................................................2

PH 221/221L  General Physics I and Laboratory ....................4

Area IV Core Curriculum requirement......................................3

Total semester hours ................................................................33

SOPHOMORE YEAR Sem. Hrs.
CE 200  Engineering Geology ..................................................2

CE 210  Statics ..........................................................................3

CE 215  Dynamics ....................................................................3

EE 134  Engineering Computations..........................................3

MA 227  Calculus III..................................................................4

MA 252  Introduction to Differential Equations ......................3

ME 250  Introduction to Thermodynamic Sciences ................2
OR
ME 251  Introduction to Thermal Sciences ..............................2

PH 222/222L  General Physics II and Laboratory ....................4

Area II Core Curriculum requirement ......................................3

Area IV Core Curriculum requirement......................................3

Total semester hours ................................................................31

JUNIOR YEAR Sem. Hrs.
CE 220  Mechanics of Solids ....................................................3

CE 221  Mechanics of Solids Laboratory ..................................1

CE 222  Civil Engineering Materials Laboratory ......................1

CE 230  Plane Surveying ..........................................................3

CE 236  Environmental Engineering ........................................3

CE 337  Hydraulics....................................................................3

CE 344  Civil Engineering Analysis ..........................................3

CE 345  Transportation Engineering ........................................3

CE 360  Structural Analysis ......................................................3

EE 312  Electrical Systems ........................................................3

EH 300  Technical Communication..........................................2

Area II or Area IV Core Curriculum requirement ....................3

Total semester hours ................................................................33

SENIOR YEAR Sem. Hrs.
CE 332  Soil Engineering ..........................................................4

CE 395  Engineering Economics ..............................................3

CE 430  Water Supply & Drainage ..........................................3
OR
CE 480  Water & Wastewater Treatment..................................3

CE 450  Structural Steel Design ................................................3

CE 455  Reinforced Concrete Design........................................3

CE 497   Construction Engineering Management....................3

CE 499  Civil Engineering Design Project ................................3

CE 4XX CE Electives* ..............................................................3
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Area II Core Curriculum requirement ......................................3

Total semester hours ................................................................33

* See the UAB Undergraduate Program Catalog for general
studies requirements. Any UAB Civil Engineering courses not
included as a requirement in the Civil Engineering Curriculum
may be selected.

CONSTRUCTION ENGINEERING ELECTIVES

(See the Construction Engineering Management Certificate
course offerings.)

ENVIRONMENTAL ENGINEERING ELECTIVES

The following elective courses are recommended for students
who are interested in applications in environmental engineering:  

CE 430* Water Supply and Drainage 

CE 433 Solid and Hazardous Wastes

CE 434 Air Quality Modeling and Monitoring

CE 437 Environmental Experimental Design and 
Field Sampling

CE 480* Water and Wastewater Treatment

CE 485 Engineering Hydrology[10]

*Either of these courses will fulfill required undergraduate
course.

GEOTECHNICAL ENGINEERING ELECTIVES

The following elective courses are recommended for students
who are interested in applications in geotechnical engineering:

CE 390 Computer Methods in Civil Engineering

CE 426 Foundation Engineering

CE 442 Highway Materials and Construction

CE 457 Concrete Technology

STRUCTURAL ENGINEERING ELECTIVES

The following elective courses are recommended for students
who are interested in applications in structural engineering: 

CE 416 Mechanical Vibrations

CE 420 Advanced Mechanics

CE 426 Foundation Engineering 

CE 453 Design of Wood Structures

CE 454 Design of Masonry Structures

CE 456 Prestressed Concrete Design 

CE 457 Concrete Technology 

CE 460 Structural Mechanics

CE 461 Introduction to the Finite Element Method

CE 462 Advanced Structural Analysis

CE 464 Structural Dynamics I

CE 467 Wind and Seismic Loads

CE 468 Bridge Engineering

TRANSPORTATION ENGINEERING ELECTIVES

The following elective courses are recommended for students

who are interested in applications in transportation engineering:

CE 442 Highway Materials and Construction

CE 443 Pavement Design and Construction

CE 444 Civil Engineering Analysis II

CE 457 Concrete Technology

CERTIFICATE PROGRAMS IN THE DEPART-
MENT OF CIVIL, CONSTRUCTION AND
ENVIRONMENTAL ENGINEERING 

The Department of Civil, Construction, and Environmental
Engineering offers five Category A Certificates in the following
areas:

• Certificate in Construction Engineering Management

• Certificate in Environmental Engineering 

• Certificate in Geotechnical Engineering 

• Certificate in Structural Engineering 

• Certificate in Transportation Engineering 

The requirements are as follows:

• Students must be admitted to the Department as either under-
graduate or graduate students in Civil, Construction and
Environmental Engineering.

• Certificates require a minimum of 15 semester hours consist-
ing of one required undergraduate course (which will also
count toward the BSCE degree at UAB) and four graduate
level elective courses in the area of specialization.

• Graduate level elective courses taken may be applied to the
certificate as well as a MSCE degree.

• One course, up to three semester hours, may be transferred
from another institution. This may be the required course or
one of the graduate level courses.

• Only one course listed with an asterisk (*) may be applied to
a certificate.  As an example, for the transportation certificate,
students may apply either CE 649 or CE 658.

• Courses taken from UA and UAH by IITS may be applied to
certificates.

• Elective course may be taken at the 500, 600, or 700 level.

CERTIFICATE IN CONSTRUCTION ENGINEERING
MANAGEMENT

• Required course (3 semester hours) CE 497 Construction
Project Management or equivalent.

• Select electivesfrom the following list to earn 12 semester hours

CE 631 Environmental Law

CE 649 Engineering Liability

CE 658 Engineering Management

CE 671 Techniques of Project Planning and Control

CE 672 Construction Management

CE 673 Construction Contracting, Bidding and 
Estimating

CE 674 Construction Accounting and Finances

CE 675 Construction Internship

(Refer to UAB Graduate Catalog for course descriptions)
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CERTIFICATE IN ENVIRONMENTAL ENGINEERING 

• Required course (3 semester hours): CE 236 Introduction to
Environmental Engineering or equivalent:

• Select electives10 from the following list to earn 12 semester
hours

CE 530 Water Supply and Drainage Design

CE 533 Solid and Hazardous Wastes

CE 534 Air Quality Modeling and Monitoring

CE 537 Environmental Experimental Design and Field 
Sampling

CE 580 Introduction to Water and Wastewater Treatment

CE 631 Environmental Law*

CE 632 Industrial Water and Wastewater Treatment

CE 636 Stormwater Pollution Management

CE 638 Water and Wastewater Chemistry

CE 639 Sediment Sources and Controls

CE 640 Wastewater Treatment Engineering

CE 644 Civil Engineering Analysis II

CE 649 Engineering Liability*

CE 658 Engineering Management*

CE 681 Environmental Chemistry

CE 682 Water Treatment Engineering

CE 683 Water and Wastewater Treatment Unit Processes

CE 685 Engineering Hydrology

CE 686 Engineering Hydrogeology

CE 687 Stormwater Detention Pond Design

*Only one course listed with an asterisk may be applied to 
this certificate.

(Refer to UAB Graduate Catalog for course descriptions)

CERTIFICATE IN GEOTECHNICAL ENGINEERING 

• Required course (3 semester hours): CE 332 Soil Engineering
or equivalent

• Select electives from the following list to earn 12 semester hours

CE 526 Foundation Engineering

CE 557 Concrete Technology

CE 642 Highway Materials and Construction

CE 644 Civil Engineering Analysis II

CE 649 Engineering Liability*

CE 658 Engineering Management*

CE 690 Special Topics in Advanced Geotechnical 
Engineering 

*Only one course listed with an asterisk may be applied 
to this certificate.

(Refer to UAB Graduate Catalog for course descriptions)

CERTIFICATE IN STRUCTURAL ENGINEERING 

• Required course (3 semester hours): CE 360 Structural
Analysis or equivalent:

• Select electives from the following list to earn 12 semester hours

Structural Analysis Electives (Minimum 3 hours)

CE 516 Mechanical Vibrations

CE 520 Advanced Mechanics

CE 561 Introduction to the Finite Element Method

CE 564 Structural Dynamics

CE 612 Theory of Elasticity

CE 615 Theory of Elastic Stability

CE 617 Theory of Plates and Shells

CE 660 Structural Mechanics

CE 662 Advanced Structural Analysis

CE 663 Finite Element Methods

Structural Design Electives (Minimum 3 hours)

CE 553 Design of Wood Structures

CE 554 Design of Masonry Structures

CE 556 Prestressed Concrete Design

CE 567 Wind and Seismic Loads

CE 568 Bridge Engineering

CE 626 Foundation Engineering

CE 650 Advanced Structural Steel Design

CE 655 Advanced Reinforced Concrete

Other Electives (Maximum 3 hours)

CE 557 Concrete Technology*

CE 642 Highway Materials and Construction*

CE 649 Engineering Liability*

CE 658 Engineering Management*

*Only one course listed with an asterisk may be applied 
to this certificate.

(Refer to UAB Graduate Catalog for course descriptions.)

CERTIFICATE IN TRANSPORTATION ENGINEERING 

• Required course (3 semester hours): CE 345 Transportation
Engineering or equivalent

• Select electivesfrom the following list to earn 12 semester
hours

CE 557 Concrete Technology

CE 568 Bridge Engineering

CE 622 Traffic Flow Theory

CE 623 Non-motorized Transportation Design and Planning

CE 624 Simulation Models for Transportation Applications

CE 625 Intelligent Transportation Systems*

CE 642 Highway Materials and Construction

CE 643 Pavement Design and Construction

CE 644 Civil Engineering Analyses II

CE 646 Traffic Engineering Operations

CE 647 Engineering Optimization and Modeling

CE 648 Urban and Transportation Planning

CE 649 Engineering Liability*

CE 658 Engineering Management*

*Only one course listed with an asterisk may be applied 
to this certificate.
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(Refer to UAB Graduate Catalog for course descriptions.)

Course Descriptions
Civil Engineering (CE)
120. Engineering the Environment—Introduction to environ-
mental engineering issues, structural engineering, and other civil
engineering disciplines. Laboratories conducted to compliment lec-
tures and introduce practical hands-on research aspects of civil engi-
neering. Not available for credit toward engineering major. 3 hours. 

200. Engineering Geology—The solid earth, the nature of the
earth’s crust and surficial processes. 2 hours. 

210. Statics—Newton’s laws of motion. Vector algebra. Concepts
of position and moment vector. Equivalent force systems. Free
body concept. Equations of equilibrium. Analysis of pin-connect-
ed trusses. Friction. Properties of surfaces. Prerequisites: MA 126 ,
PH 221, and PH 221L. 3 hours. 

215. Dynamics—Kinematics of particles in Cartesian, cylindrical,
and path coordinates. Simple relative motion. Second law applica-
tion in rectilinear translation. Projectile motion. Energy and
momentum principles for particles and for rigid bodies in plane
motion. Prerequisite: CE 210. 3 hours

220. Mechanics of Solids—Variation of stress at a point.
Equilibrium requirements and body force concepts. Variation of
strain at a point. Strain gages and rosettes. Stress-strain relation-
ships. Analysis of axially loaded bars, circular shafts in torsion,
bending of beams, buckling of columns, and stability of rotating
shafts. Analysis of simple, statically determinate and indeterminate
structures. Prerequisite: CE 210 or CE 212. 3 hours. 

221. Mechanics of Solids Laboratory—Strain gage installation
and applications. Standard tensile, torsion, bending, and column
tests. Measurement of forces, displacements, strains, and other
variables. Prerequisite or corequisite: CE 220. 1 hour. 

222. Civil Engineering Materials Laboratory—Materials test-
ing laboratory evaluating properties of materials of construction
such as cement, concrete, masonry, and asphalt. Design of
Portland cement concrete and asphaltic concrete mixes.
Prerequisite or corequisite: CE 220. 1 hour. 

230. Plane Surveying—Care and use of surveying instruments,
surveying methods, error theory, traversing, stadia, mapping tech-
niques, circular and parabolic curves, areas, and volumes. Lecture
and laboratory. Prerequisite: MA 125. Corequisite: CE 230L. 3 hours. 

236. Environmental Engineering—Air and water pollution and
solid waste. Quality of environment. Environmental health.
Regulations and legal considerations. Prerequisite: MA 125 or
equivalent and CH 117. Corequisite: CE 236L. 3 hours. 

332. Soil Engineering—Soil identification and properties, stress
concepts, permeability settlement analysis, soil compaction, bear-
ing capacity, shear strength of soil. Lecture and laboratory.
Prerequisites: CE 200 and CE 220. Corequisite: CE 332L. 4 hours. 

337. Hydraulics—Fundamentals of hydraulics including proper-
ties of water; hydrostatic forces and pressures; flow, head losses,
and related phenomena in pipes; river hydrograph routing; statisti-
cal hydrology; flow in open channels; culvert design; applied
hydraulic modeling. Prerequisite: MA 126. 3 hours. 

344. Civil Engineering Analysis I—Inspection and treatment of
data using exploratory data analysis. Introduction to probability.

Basic data analysis using comparisons and regression. Quality con-
trol and reliability analyses. Prerequisite: MA 126. 3 hours. 

345. Transportation Engineering—Function, influence, charac-
teristics, and operation of transportation systems and facilities.
Prerequisite: Junior standing in the CCEE Department is required
to enroll in the course. 3 hours. 

360. Structural Analysis—Reactions, shears, moments, and
axial forces in determinate and indeterminate structures. Influence
lines; moment area and energy methods of computing deflections;
methods of truss and frame analysis. Computer applications.
Prerequisite: CE 220. 3 hours. 

390. Computer Methods in Civil Engineering—Selected elec-
tronic computer techniques for solution of problems in geotechni-
cal engineering, structural engineering, surveying, and transporta-
tion. Prerequisite: MA 227. 3 hours. 

395. Engineering Economics—Fundamental concepts of engi-
neering economy. Introduction to cost and revenue estimating and
cash flow analysis for engineering projects. Choosing between
alternatives taking into account the time value of money, deprecia-
tion, inflation, income taxes and risk factors. Prerequisite: MA 125.
3 hours. 

410. FE Review for Civil Engineering—Review concepts of the
engineering core and civil engineering in preparation for the FE
Exam. 1 hour.

416. Mechanical Vibrations—Free and forced single-degree-of-
freedom systems. Damped, forced two-degree-of-freedom systems.
Multi-degree-of-freedom systems. Simple continuous systems.
Prerequisites: CE 215 and CE 220. 3 hours. 

420. Advanced Mechanics—Variation of stress at point includ-
ing determination of principal and maximum shear stresses. Basic
problems involving symmetrical deformation; thickwall cylinders,
spheres, and rotating disks. Torsions of noncircular sections.
Curved beams. Failure theories. Unsymmetrical bending and
shear center. Prerequisite: CE 220. 3 hours. 

421. Transportation Engineering Seminar—Seminar focusing
on student research and guest presentations of various topics of
interest to transportation engineering students. Prerequisite:
Permission of instructor. 1 hour. 

426. Foundation Engineering—Application of principles of soil
mechanics to: determine of bearing capacity and settlement of
spread footings, mats, single piles and pile groups; site investiga-
tion, evaluation of data from field and laboratory tests; estimation
of stresses in soil masses; lateral resistance of piles and pile group;
retaining walls, sheetpiles, and coffer-dams. Prerequisites: CE 332
and CE 455. 3 hours. 

430. Water Supply and Drainage Design—Water require-
ments; wastewater characteristics. Hydraulics and design of sew-
ers; distribution and reuse of water. Development of water sup-
plies; design considerations. Prerequisite: CE 337. 3 hours. 

433. Solid and Hazardous Wastes—Overview of waste charac-
terizations, regulations, and management options. 3 hours. 

434. Air Quality Modeling and Monitoring—Atmospheric pol-
lutants; effects, reactions, and sources. Air dispersion modeling.
Ambient monitoring. Prerequisite: ME 250 or ME 251. 3 hours. 

437. Environmental Experimental Design and Field
Sampling—Experimental design, sensitivity analyses, water sam-
pling, and flow monitoring. Receiving water, chemical reactions.
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Field investigations. Lecture and laboratory. Prerequisite: CE 344.
Corequisite: CE 437L. 3 hours. 

440. CE Honors Research—Departmental honors students
work closely with faculty researchers and graduate students in
departmental concentration specialties to develop research skills.
1-3 hours.

441. Civil Engineering Honors Seminar— Seminar focusing on
student research and guest presentations of various topics of inter-
est to civil and environmental engineering students. Prerequisite:
Enrollment in this course is limited to undergraduate students
enrolled in the CEE Honors Program or permission of instructor. 
1 hour. 

442. Highway Materials and Construction—Properties of
materials used in highway construction. Construction methods
and management. Prerequisites: CE 332 and CE 345. 3 hours. 

443. Pavement Design and Construction—Analysis of stresses
and strains in pavement systems. Design of flexible and rigid pave-
ments, base courses, and subgrades. Effects of loading on pave-
ment life. Prerequisite: CE 345. 3 hours. 

444. Civil Engineering Analysis II—Sampling and experimen-
tal design. Hypothesis testing, decision analysis, multiple regres-
sion analysis; nonparametric methods. Analysis of experimental
data in civil engineering research; regression, experimental design,
non-parametrical analysis. Prerequisite: CE 344. 3 hours. 

447. Engineering Optimization and Modeling—Mathematical
techniques FOR analysis of systems. Project scheduling, optimiza-
tion, and simulation as applied to civil engineering system analy-
sis. Use of pre-programmed computer solutions in system analysis.
Prerequisites: ME 130 or EE 134 and CE 344. 3 hours. 

450. Structural Steel Design—Tension members, columns,
beams, and beam columns. Simple connections. Load Resistance
Factor Design (LRFD) approach. Prerequisite: CE 360. 3 hours. 

453. Design of Wood Structures—Design and detailing of tim-
ber structures. Properties and specifications for dimension and
glulam timber. Design of beams, columns, beam-columns, con-
nections (nail and bolts), roof diaphragms, and shear walls. Design
of timber structures to meet the requirements of the National
Design Specification standards. Prerequisite: CE 360. 3 hours. 

454. Design of Masonry Structures—Design and detailing of
masonry structures. Nomenclature, properties, and specifications
for components. Design of assemblages, simple masonry struc-
tures, unreinforced and reinforced elements, and complex mason-
ry structures. Prerequisite: CE 360. 3 hours. 

455. Reinforced Concrete Design—Beams, slabs, columns, and
beam columns. Frames and footings. Prerequisite: CE 360. 3 hours. 

456. Prestressed Concrete Design—Principles and concepts of
design in prestressed concrete including elastic and ultimate
strength analyses for flexural, shear, bond, and deflection.
Principles of concordancy and linear transformation for indetermi-
nate prestressed structures. Prerequisite: CE 455. 3 hours. 

457. Concrete Technology—Properties of concrete in relation to
specifying, purchasing, and evaluating concrete materials. Fresh
and hardened concrete properties. Concrete mix design proce-
dures. Effects of finishing, curing, weather conditions, and various
construction procedures. Ready mix concrete production and field
placement techniques. Specification writing to ensure good quality
concrete and field inspection procedures. Case studies of problems

in concrete construction. Prerequisite: CE 222. 3 hours. 

460. Structural Mechanics—Elastic beam deflections, beam
columns, lateral torsional buckling, column stability, plastic design,
plate bending, and yield line theory. Prerequisite: CE 360. 3 hours. 

461. Introduction to the Finite Element Method—Concepts
and applications of finite element method. Development and
application of basic finite elements. Software use. Prerequisite: CE
220. 3 hours. 

462. Advanced Structural Analysis—Analysis of indeterminate
structures utilizing both classical and matrix methods. Use of
large-scale computer programs. Prerequisite: CE 360. 3 hours. 

464. Structural Dynamics I—Closed form and numerical solu-
tions to single-degree-of-freedom structural models. Analysis of
multistory frames. Computer applications and seismic analysis.
Techniques of modal analysis. Prerequisites: CE 215 and CE 360.
3 hours. 

467. Wind and Seismic Loads—Methods for calculating loads
on structures due to extreme winds and earthquakes. Calculation
of wind loads on various types of structures according to theory
and codes. Determination of earthquake loads on structures using
structural dynamics and codes. Prerequisite: CE 360. 3 hours. 

468. Bridge Engineering—Bridge loads, steel beam bridges,
composite beam bridges, bridge bearings, reinforced and pre-
stressed concrete slab and T-beam bridges, bridge evaluations and
ratings, and upgrade methodologies; computer applications.
Prerequisites: CE 450 and CE 455. 3 hours. 

480. Water and Wastewater Treatment—Physical unit opera-
tions and chemical/biological unit processes for water and waste-
water treatment. Design of facilities for treatment. Treatment and
disposal of sludge. Prerequisite: CE 236. 3 hours. 

485. Engineering Hydrology—Hydrologic principles including
the hydrologic cycle, precipitation data, and stream-flow measure-
ments.  Applications to engineering problems stream-flow analysis,
and watershed management. Prerequisite: CE 337. 3 hours. 

490. Special Topics in (Area)— 3 hours. 

491. Individual Study in (Area)— 3 hours.

496. Construction Methods and Equipment—Course will
provide a fundamental understanding of construction methods
employed to bring concepts and designs produced by architects
and engineers to physical reality. Focus areas of study: earthmov-
ing, heavy construction, building construction, and process plans.
Students will understand the planning and deployment of equip-
ment, materials, labor, and sub-contractors required in construc-
tion process. Content will include classroom lectures and exercises
supplemented by actual construction site visits. Gues presentations
by industry practitioners also included. 3 hours. 

497. Construction Engineering Management—Basic elements
of management of construction projects and delineation of the roles
of all of the participants; owners, architects, engineers, contractors,
suppliers and labor. Introduction to fundamentals of project man-
agement, project contracts, estimating, project scheduling, project
controls and equipment utilization. Prerequisite: CE 395. 3 hours. 

499. Civil Engineering Design Project—Team design of project.
Normally taken during last term before graduation. Prerequisites:
CE 332, CE 337, CE 345, CE 450 or CE 455. Prerequisites or
corequisites: CE 430 or CE 480 and CE 497. 3 hours. 
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DEPARTMENT OF ELECTRICAL AND
COMPUTER ENGINEERING

Chair: Gregg L. Vaughn
Faculty: Callahan, Green, Grimes, Jannett, Marstrander,
Nelson, Smith, Tanik

The Electrical Engineering program in the Department of
Electrical and Computer Engineering at UAB embodies a curricu-
lum of 128 semester hours that is accredited by the Engineering
Accreditation Commission (EAC) of the Accreditation Board for
Engineering and Technology (ABET); 111 Market Place,
Suite1050; Baltimore, MD  210202-4012; telephone (410) 347-
7700. In addition to courses in pre-engineering, mathematics, cal-
culus-based physics, chemistry, and the humanities/social sciences,
students take a core of fundamental engineering coursework out-
side of electrical engineering; a core of courses in the breadth of
electrical engineering; and electrical engineering elective courses. A
bachelor’s degree in electrical engineering (B.S.E.E.) can provide
the foundation that a student will need in any of the areas of elec-
trical engineering, including advanced analog and digital electron-
ics, microprocessor applications, biomedical instrumentation, digi-
tal computer systems, software systems, electric utility power sys-
tems, industrial power systems, digital control, industrial electron-
ics, and machinery control.

Students can specialize their coursework by choosing four
upper-level elective courses from the following list (the department
chair may approve substitutes):

EE 411 Facilities Engineering

EE 418 Wireless Communications

EE 423 Digital Signal Processing

EE 427 Industrial Controls

EE 432 Introduction to Computer Networking

EE 433 Engineering Software Solutions

EE 437 Microprocessor Applications

EE 438 Intermediate Microprocessors

EE 442 Computer Network Protocols

EE 446 Industrial Control Projects for the Information Age

EE 447 Internet/Intranet Application Development

EE 448 Software Engineering Projects

EE 452 VHDL Digital Systems Design

EE 458 Medical Instrumentation

EE 461 Machinery II

EE 471 Power Systems I 

EE 473 Protective Relaying of Power Systems

EE 474 Industrial Power Systems

EE 498 Senior Design Team Project I (only with EE 499)

Each student must complete a senior design team project that
comprises three (EE 497) or six (EE 498 and EE 499) semester
hours of coursework.  

VISION
The Vision of the Department of Electrical and Computer

Engineering is to be a nationally recognized Department of

Electrical and Computer Engineering; a first choice for undergrad-
uate and graduate education. 

MISSION
The Mission of the Department of Electrical and Computer

Engineering is to prepare graduates to be immediately productive
and able to adapt to a rapidly changing environment while also
creating and applying knowledge for the benefit of Birmingham,
the state, and beyond.

ELECTRICAL ENGINEERING PROGRAM
OBJECTIVES

The Electrical Engineering undergraduate program prepares
graduates to:

A. succeed in a career in electrical engineering or in further edu-
cation,

B. approach problem-solving with an engineering mind set, and

C. grow professionally.

CURRICULUM FOR THE BACHELOR OF
SCIENCE IN ELECTRICAL ENGINEERING
(B.S.E.E.)
FIRST YEAR Sem. Hrs.

CH 115  Chemistry I ................................................................3

CH 116  Chemistry I Laboratory ..............................................1

EE 134  Engineering Computer Methods ................................3

EE 210  Digital Logic ................................................................3

EGR 100  Introduction to Engineering ....................................2

EH 101  English Composition I ................................................3

EH 102  English Composition II ..............................................3

ME 102  Engineering Graphics ................................................2

MA 125  Calculus I ....................................................................4

MA 126  Calculus II ..................................................................4

PH 221/221L  Physics I and Laboratory ..................................4

Total semester hours ................................................................32

SECOND YEAR Sem. Hrs.
EE 233 Engineering Programming Methods ..........................3

EE 314 Electrical Circuits ........................................................3

EE 316 Electrical Networks......................................................4

ME.212 Statics and Dynamics ..................................................3

ME 250 Introduction to Thermodynamic Sciences ................2
OR
ME 251 Introduction to Thermal Sciences ..............................2

MA 227 Calculus III ..................................................................4

MA 252 Introduction to Differential Equations ........................3

PH 222/222L  Physics II and Laboratory..................................4

Area II Core Curriculum requirement ......................................3

Area IV Core Curriculum requirement......................................3

Total semester hours ................................................................32
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THIRD YEAR Sem. Hrs.
EE 300  Engineering Problem Solving ......................................3

EE 318  Methods of Systems Analysis ......................................3

EE 333  Engineering Programming Using Objects ..................3

EE 337  Introduction to Microprocessors ................................4

EE 341  Electromagnetics ..........................................................3

EE 351  Electronics ....................................................................4

EE 361  Machinery I ..................................................................4

EE 485  Engineering Operations ..............................................3

Area II Core Curriculum requirement ......................................3

Area IV Core Curriculum requirement......................................3

Total semester hours ................................................................33

FOURTH YEAR Sem. Hrs.
EE 421  Communication Systems ............................................3

EE 426   Control Systems ..........................................................3

EE 431  Analog Integrated Electronics......................................4

EE 497  Team Design Project ....................................................3
OR
EE 499  Team Design Project II ................................................3

EE 4XX  Upper-level elective ....................................................3
OR
EE 498 ......................................................................................3

EE 4XX  Upper-level elective[11] ..............................................3

EE 4XX  Upper-level elective[12] ..............................................3

EE 4XX  Upper-level elective[13] ..............................................3

Area II Core Curriculum requirement ......................................3

Area IV Core Curriculum requirement......................................3

Total semester hours ................................................................30

Course Descriptions
Electrical Engineering (EE)
134. Engineering Computer Methods—Organization of prob-
lems for solution by computer methods. Familiarization with com-
puter concepts, algorithm, data manipulation and presentation.
Individual software projects. Lecture and computer laboratory.
Prerequisite: MA 106. 3 hours. 

210. Digital Logic—Number systems and codes. Boolean algebra
and combinational logic. Arithmetic and logical circuits. Memory
elements. Synchronous and asynchronous sequential logic.Lecture
and computer laboratory. 3 hours. 

233. Engineering Programming Methods—Program design
techniques, data structures, coding and documentation standards,
product design, life cycle, data structures, file I/O, testing, data-
base, software tools, and features of department computers.
Students design, code, and test medium-size programs individual-
ly. Lecture and computer laboratory. Prerequisites: Grade of C or
better in EE 134 and sophomore standing. 3 hours. 

300. Engineering Problem Solving—Selected mathematical and
computational topics appropriate to solution of engineering prob-
lems. Prerequisite: MA 252. 3 hours. 

305. Fundamentals of Electrical Engineering—Survey of top-

ics fundamental to field of electrical engineering. For non-engi-
neering majors. Not available for credit toward an engineering
major. Prerequisite: MA 109. 2 hours.

312. Electrical Systems—Introduction to DC circuit analysis,
AC steady-state analysis, and AC polyphase machines. Not avail-
able for credit toward an electrical engineering major. Prerequisite:
MA 126. 3 hours. 

314. Electrical Circuits—Application of circuit analysis tech-
niques to DC and AC circuits; circuit solution using PSpice.
Prerequisite: MA 126. 3 hours. 

316. Electrical Networks—Polyphase circuits, analysis of cir-
cuits using classical differential/integral techniques and Laplace
Transforms; two-port network parameters. Lecture and laboratory.
Prerequisite: Grade of C or better in EE 314, EH 101.
Corequisites: MA 252 and EE 316L. 4 hours. 

318. Methods of System Analysis—Signal analysis, system rep-
resentations, and system simulation. Transient responses; discrete-
time systems. Application of Laplace and Z transform methods to
systems. Prerequisites: EE 300 and grade of C or better in EE 316.
3 hours. 

333. Engineering Programming Using Objects—Software
development emphasizing object-oriented methods. Students
design and develop programs using existing classes and create
their own classes using Java programming language. Java graphical
user interface framework will be used as extensive example of
Object Oriented System. Lecture and computer laboratory.
Prerequisite: EE 233. 3 hours. 

337. Introduction to Microprocessors—Application of micro-
computers to engineering problems such as data acquisition and
control. Topics include CPU architecture and assembly language,
serial and parallel I/O devices, system architecture, and bus inter-
facing. Lecture and laboratory. Prerequisites: Grade of C or better in
EE 210 and EE 316 and EE 233. Corequisite: EE 337L. 4 hours. 

341. Electromagnetics—Mathematical techniques used to solve
electromagnetic problems. Concepts fundamental to dynamic elec-
tromagnetic problems. Application of concepts to static problems.
Techniques used to solve dynamic problems. Transmission, reflec-
tion, and refraction of uniform plane waves. Transient analysis,
steady-state analysis, and tuning of transmission lines for harmon-
ic waves. Prerequisites: Grade of C or better in EE 316 and PH
222. 3 hours. 

351. Electronics—Solid-state electronics. Bipolar junction and
field-effect transistor (FET) properties; biasing and Q point deter-
mination in elementary amplifier circuits; frequency response; sin-
gle and multistage amplified circuits. Lecture and laboratory.
Prerequisites: Grade of C or better in EE 210 and EE 316.
Corequisite: EE 351 L 4 hours. 

361. Machinery I—Fundamentals of magnetic circuits; analysis
of transformers; rotating magnetic fields. Synchronous machine
operation and performance analysis using equivalent circuits and
characteristic curves. Analysis of induction motors using equiva-
lent circuits. Calculation of motor speed, torque, power, and effi-
ciency; starting compensators. Lecture and laboratory. Prerequisite:
Grade of C or better in EE 316. Corequisite: EE 361L. 4 hours. 

411. Facilities Engineering—General engineering project plan-
ning, apply codes and standards, preliminary design, economic
forecasting, environmental planning reports, site selection, popula-
tion displacement, cash flow, specifications plans. 3 hours. 
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418. Wireless Communications—Wireless communication sys-
tem topics such as propagation, modulation techniques, multiple
access techniques, channel coding, speech and video coding, and
wireless computer networks. Prerequisite: EE 318 or permission of
instructor. 3 hours  

421. Communication Systems—Signal and system representa-
tion in time and frequency domains. Fourier transform and spec-
tral density; amplitude and angle modulation; sampling and pulse
modulation. Lecture and laboratory. Prerequisite: EE 318. 3 hours. 

423. Digital Signal Processing—Digital filter analysis and
design. FFT algorithms. Applications of DSPs in engineering prob-
lems such as data acquisition, control, and I/O. Lecture and com-
puter laboratory. Prerequisite: EE 318. 3 hours. 

426. Control Systems—Theory of linear, continuous-feedback
control systems using complex frequency techniques. Block dia-
gram manipulation, performance measures, stability, root locus,
construction and locating roots (positive and negative feedback),
gain adjustment, and altering dynamic properties. Discrete trans-
forms using z-transform and z-plane root locus. Prerequisites: EE
318 and ME 212. 3 hours. 

427. Industrial Control—Power control devices and applica-
tions. Relay logic and translation to other forms. Programmable
logic controllers. Proportional-integral-derivative (PID) control
techniques. Modern laboratory instrumentation and man-machine
interface software. Lecture and laboratory. Prerequisites: EE 233,
EE 318, and EE 351. 3 hours. 

431. Analog Integrated Electronics—Advanced analysis and
design using op-amps, with emphasis on error analysis and com-
pensation. Applications include signal conditioning for instrumen-
tation, instrumentation amplifiers, nonlinear and computational
circuits, Butterworth and Chebyshev filter design, power amplifier
design, voltage regulator design, and oscillators. A-to-D and D-to-
A conversion methods. Laboratory exercises emphasize design
techniques. Lecture and laboratory. Prerequisites: Grade of C or
better in EE 210 and EE 351. Corequisite: EE 318. 4 hours. 

432. Introduction to Computer Networking—Computer net-
working and engineering standards related to networking.
Network hardware, Ethernet, token ring, ISDN, ATM, networking
protocols including TCP/IP protocol suite. Internetworking, LANs,
and typical applications. Required use of computer laboratory’s
networking. Lecture and computer laboratory. Prerequisites: EE
134 and grade of C or better in EE 210. 3 hours. 

433. Engineering Software Solutions—Project planning, speci-
fication, design, implementation, and testing of software solutions
for engineers.Waterfall model of development and agile develop-
ment methods will be covered. Use of software tools. Four projects.
Lecture and computer laboratory. Prerequisite: EE 333. 3 hours. 

437. Microprocessor Applications— Application of micro-
processors in engineering problems such as data acquisition, con-
trol, and real-time input/output. Lecture and laboratory.
Prerequisite: EE 337. 3 hours. 

438. Intermediate Microprocessors—Advanced microproces-
sor topics including cache design, pipelining, superscalar architec-
ture, design of control units, microcoding, and parallel processors.
Comparison of advanced contemporary microprocessors from
Intel and IBM. Prerequisite: EE 337. 3 hours. 

442. Computer Networking Protocols—Hands-on laboratory
course covering topics in networking. TCP/IP, routing, LAN con-

figurations, windows and Linux configurations, protocol analysis.
Lecture and laboratory. Prerequisite: EE 432. 3 hours. 

446. Industrial Control Projects for the Information Age—
In-depth group and individual projects in industrial control with
emphasis on information systems applications. Projects in areas
such as programmable logic controllers, distributed control sys-
tems, factory automation, man-machine interface software and
hardware, intelligent control, real-time systems, database applica-
tions, and distributed computing. Lecture and laboratory.
Prerequisite: EE 427 or permission of instructor. 3 hours. 

447. Internet/Intranet Application Development—
Development of applications and models using Internet/Intranet
technologies such as Java, JavaScript, conferencing systems,
Dynamic HTML, server side scripting, multi-tier models, and
XML. Lecture and computer laboratory. Prerequisite: EE 233 or
permission of instructor. 3 hours. 

448. Software Engineering Projects—Builds on the Object-
Oriented concepts and Java covered in EE 333. Coverage for
Unified Modeling Language is expanded and Java Design Patterns
are incorporated. Provides a project environment for implementa-
tion of systems using Object-Oriented techniques. Lecture and
computer laboratory. Prerequisite: EE 333. 3 hours. 

451. Digital Electronics—Basics of semiconductor physics and
switching behavior of bipolar and MOS transistors. Properties of
CMOS, TTL, and ECL logic families. Semiconductor memory. IC
fabrication. State machine and large-scale project techniques.
Manual layout of small ICs using LSI Edit. Laboratory involves
measuring device characteristics and designing and implementing
several types of sequential circuits. Lecture and laboratory.
Prerequisites: EE 337 and EE 351. 3 hours. 

452. VHDL Digital Systems Design—Computer Design
Automation using VHDL. Architectural, behavioral, and logical
descriptions of digital systems. Logic verification and simulation.
Projects involve designing complex integrated circuits using mod-
ern DA tools Lecture and laboratory. Prerequisite: EE 337. 3 hours.)

458. Medical Instrumentation—Fundamental operating princi-
ples, applications, and design of electronic instrumentation used in
measurement of physiological parameters. Class design project.
Prerequisite: EE 351. 3 hours. 

461. Machinery II—Physical principles of DC machines.
Mathematical analysis of generator designs using equivalent cir-
cuits and magnetization curves. Calculation of motor speed,
torque, power, efficiency, and starting requirements. Solid-state
speed control systems. Prerequisite: EE 361. 3 hours. 

471. Power Systems I—Components of power systems.
Performance of modern interconnected power system under nor-
mal and abnormal conditions. Calculation of inductive and capaci-
tive reactances of three-phase transmission lines in steady state.
Prerequisite: EE 361. 3 hours. 

472. Power Systems II—Modeling of generators, transformers,
and transmission lines for system studies. Introduction to symmet-
rical components. Calculation of short-circuit currents due to bal-
anced and unbalanced faults. Determination of interrupting ratings
of circuit breakers. Transient stability of power systems. Derivation
of swing equation and solution by numerical method. Equal area
criterion. Power system design project required. Prerequisite: EE
471. 3 hours. 

473. Protective Relaying of Power Systems—Operating princi-
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ples of protective relays. Protection of transmission lines, generators,
motors, transformers, and buses. Prerequisite: EE 472. 3 hours. 

474. Industrial Power Systems—One-line diagrams/load analy-
sis. Medium and low voltage feeder design, voltage regulation, and
short-circuit analysis. Selection of protective devices. Grounding and
lightning protection. Term project. Prerequisite: EE 471. 3 hours. 

485. Engineering Operations—Economic, procedural, plan-
ning, and control aspects of engineering projects. Prerequisite:
Permission of instructor. 3 hours. 

490. Special Topics in (Area)—Topic assigned with course. 1 to
3 hours. 

491. Special Problems in (Area)—Topic assigned with course.
1 to 3 hours. 

497. Team Design Project—Senior Design Team Project Course.
Analysis, design, and implementation of assigned team project,
including design documentation and design review. Lecture and
laboratory. Prerequisites: EE 485 and approved Application for
Degree. Student must be in final year of his/her program. 3 hours. 

498. Team Design Project I—Senior Design Team Project
Course Part I. Analysis and design of assigned team project,
including design documentation and design review. Lecture and
laboratory. Prerequisites: EE 485, approved Application for Degree,
and permission of instructor. Student must be in final year of
his/her program. 3 hours. 

499. Team Design Project II—Senior Design Project Course
Part II. Design and implementation of assigned team project,
including design review, demonstration, and documentation.
Lecture and laboratory. Prerequisite: EE 498. 3 hours. 

DEPARTMENT OF MATERIALS
SCIENCE AND ENGINEERING

Chair: J. Barry Andrews
Faculty: Bates, Chawla, Dean, Dwyer, Griffin, Janowski,
Patterson, Scripa, Vaidya 

Materials engineering involves the development, production,
modification, and application of engineering materials to meet the
specific needs of society. It is based on an understanding of the
structures and forces that control the engineering properties of
metals, ceramics, polymers, and composites. Through the devel-
opment of this understanding, the student learns how to control
the properties of materials through various industrial manufactur-
ing processes, how to select the optimum material and predict its
behavior under various environmental and service conditions, and
how to alter this behavior through materials design, research, and
development. Materials Engineers are employed in every major
industry, including aerospace, chemical, automotive, metals cast-
ing, biomedical, and microelectronics.

The materials engineering program at UAB has a curriculum of
128 semester credit hours that is accredited by the Engineering
Accreditation Commission of Accreditation Board for Engineering
and Technology, Inc. (ABET), 111 Market Place, Suite 1050;
Baltimore, MD  21202-4012; telephone (410) 347-7700. In addi-
tion to courses in mathematics, calculus-based physics, chemistry,
and the humanities/social sciences, students take a core of funda-
mental engineering course work and a sequence of materials engi-
neering courses. The required materials engineering courses

address ceramics, polymers, composite materials, and metals.
They emphasize the relationships among properties, structure,
processing, and performance. Materials engineering elective cours-
es are also offered to introduce students to leading-edge materials
engineering topics. With additional course work, the materials
engineering program can also be utilized as a pre-health curricu-
lum. Biomaterials applications can be studied through this mecha-
nism. The curriculum prepares graduates to directly enter the pro-
fessional practice of materials science and engineering or to pursue
graduate studies in materials science and engineering.

The department also offers courses of study leading to the
Master of Science and Doctor of Philosophy degrees in materials
engineering. These programs are described in the UAB Graduate
School Catalog.

VISION
The Vision of the Department of Materials Science and

Engineering is to be an internationally recognized research-orient-
ed department. – a first choice for undergraduate and graduate
education.

MISSION
The Mission of the Department of Materials Science and

Engineering is to excel in research for the benefit of society while
educating students at all levels to be immediately productive.

EDUCATIONAL OBJECTIVES
Our Materials Engineering undergraduate program will produce

functioning professionals who:

1. Succeed in materials engineering and related professional
positions,

2. Continue to develop intellectually and professionally,

3. Interact and communicate well with individuals of varied
backgrounds.

CURRICULUM FOR THE BACHELOR OF
SCIENCE IN MATERIALS ENGINEERING
(BSMtE)
FRESHMAN YEAR Sem. Hrs.

CH 115  Chemistry I ................................................................3

CH 116  Chemistry I Laboratory ..............................................1

CH 117  Chemistry II ................................................................3

CH 118  Chemistry II Laboratory ............................................1

EE 134[14]  Engineering Computer Methods..........................3

EGR 100  Introduction to Engineering ....................................2

EH 101  English Composition I ................................................3

EH 102  English Composition II ..............................................3

MA 125  Calculus I ....................................................................4

MA 126  Calculus II ..................................................................4

ME 102  Engineering Graphics ................................................2

PH 221  General Physics I and Laboratory ..............................4

Total semester hours ................................................................33
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SOPHOMORE YEAR Sem. Hrs.
CE 210  Statics ..........................................................................3

CE 220  Mechanics of Solids ....................................................3

EE 312  Electrical Systems ........................................................3

MA 227  Calculus III..................................................................4

MA 252  Introduction to Differential Equations ......................3

MSE 280  Engineering Materials ..............................................3

MSE 281  Physical Materials I ..................................................3

PH 222  General Physics II and Laboratory..............................4

Area II Core Curriculum requirement ......................................3

Area IV Core Curriculum requirement......................................3

Total semester hours ................................................................32

JUNIOR YEAR Sem. Hrs.
CE 344  Civil Engineering Analysis I ........................................3

ME 250  Introduction to Thermodynamic Sciences ................2
OR
ME 251  Introduction to Thermal Sciences ..............................2

MSE 310  Materials Engineering Laboratory II ........................2

MSE 380  Thermodynamics of Materials..................................3

MSE 381  Physical Materials II ..................................................3

MSE 382  Mechanical Behavior of Materials ............................3

MSE 401[15]  Materials Processing ..........................................3

MSE 465  Characterization of Materials....................................4

MSE 470  Ceramic Materials ....................................................3

Area II Core Curriculum requirement ......................................3

Area IV Core Curriculum requirement......................................3

Total semester hours ................................................................32

SENIOR YEAR Sem. Hrs.
MSE 410  Materials Engineering Laboratory III........................2

MSE 413  Composite Materials ................................................3

MSE 430  Polymeric Materials ..................................................3

MSE 464  Metals and Alloys......................................................3

MSE 484  Electronic, Magnetic, and Thermal 
Properties of Materials................................................................3

MSE 498  Design Project I ........................................................2

MSE 499  Design Project II........................................................3

MSE Elective[16]........................................................................3

Mathematics, science, or engineering elective[17] ..................3

Area II Core Curriculum requirement ......................................3

Area IV Core Curriculum requirement......................................3

Total semester hours ................................................................31

BIOMATERIALS CURRICULUM
The materials engineering program provides an avenue for stu-

dents who wish to study applications in biomaterials. Students
must comply with the curriculum for BSMtE, except that appro-
priate electives are selected in consultation with the MSE advisor.

Course Descriptions
Materials Science and Engineering (MSE)
280. Engineering Materials—Fundamentals of materials engi-
neering, including terminology, mechanical testing and behavior,
heat treating, and processing of metals, ceramics, polymers, and
composites. Degradation of materials and criteria for materials
selection. Prerequisite: 4 credits of Area III Science. 3 hours. 

281. Physical Materials I—Structure of metals; ceramics and
polymers crystal bonding; dislocations, phase diagrams, diffusion,
dislocations and grain boundaries. Applications to the iron-carbon
system, including heat treatment. Lecture and laboratory.
Prerequisite: MSE 280. Corequisite: MA 125 and MSE 281L. 3
hours. 

310. Materials Engineering Laboratory II—Processing of met-
als, ceramics, and composites. Thermal, mechanical, and elastic
properties and their measurement. Laboratory. Prerequisite: MSE
381. Corequisite: MSE 470. 2 hours. 

350. Introduction to Materials—Concepts and applications,
crystal structure of materials, formation of microstructures, and
selected structure-property relationships. Not available for credit
toward engineering major. For non-engineering majors only. 3
hours. 

380. Thermodynamics of Materials—First, second, and third
laws of thermodynamics. Gibbs free energy, heat capacity, enthalpy,
entropy, and relationships between thermodynamic functions.
Free-energy versus composition relationships; behavior of ideal
and non-ideal solutions; concept of thermodynamic activity of
components in solution. Applications to materials systems.
Prerequisites: MSE 280, MA 126, CH 117, and CH 118. 3 hours. 

381. Physical Materials II—Microstructural changes in
response to temperature and time; vacancies, annealing, diffusion,
nucleation and growth kinetics. Equilibrium and non-equilibrium
microstructures. Applications to precipitation hardening and solid-
ification of metals. Prerequisite: MSE 281. 3 hours. 

382. Mechanical Behavior of Materials—Microscopic deforma-
tion mechanisms in materials leading to macroscopic properties of
fatigue; creep; ductile, transitional, and brittle fracture; friction; and
wear. Prerequisite: MSE 281. CE 220 is recommended. 3 hours. 

401. Materials Processing—Processing of metals, glasses,
ceramics, and composites. Powder processing, casting, welding,
rapid solidification, and other advanced methods. Prerequisite:
MSE 280 and MA 125. 3 hours. 

402. Frontiers of Materials—Recent advances in materials tech-
nology and application. Novel processing, structures, properties,
and performance issues. Prerequisite: MSE 281. 3 hours. 

403. Degradation of Materials—Issues in long-term utilization
of materials. Corrosion, high-temperature oxidation, creep, fatigue,
and their interactions. Prerequisite: MSE 281. 3 hours. 

404. Ferrous Casting—Production and evaluation of cast ferrous
metals (gray iron, ductile iron, carbon steel). Course will cover
major casting techniques, gating, risering, solidification, phase for-
mation, and inspection. Inspection techniques include x-ray, ultra-
sonic, and dye penetrant. Lecture and laboratory. Prerequisite: MSE
280 or permission of instructor. Corequisite: MSE 404L. 3 hours. 

406. Aluminum Casting—Production and evaluation of cast
aluminum, especially alloys 319, 356, 357 and 380. Course will
cover major casting techniques, gating and risering, degassing,



pouring, solidification, phase formation, and inspection.
Inspection techniques include x-ray, ultrasonic, and dye penetrant.
Lecture and laboratory. Prerequisite: MSE 280 or permission of
instructor. Corequisite: MSE 406L. 3 hours. 

410. Materials Engineering Laboratory III—Design of experi-
ments. Processing of steels, cast irons, and aluminum alloys.
Structure-property relationships in composites. Prerequisite: MSE
310 recommended. 2 hours. 

413. Composite Materials—Processing, structure, and proper-
ties of metal-, ceramic-, and polymer-matrix composite materials.
Roles of interfacial bond strength, reinforcement type and orienta-
tion, and matrix selection in physical and mechanical properties of
composite materials. Prerequisite: MSE 281. MSE 382 is recom-
mended. 3 hours. 

430. Polymeric Materials—Processing methods, structure/engi-
neering/property relationships, and applications of polymeric
materials. Lecture and laboratory. Prerequisites: MSE 281, CH 117,
and CH 118. Corequisite: MSE 430L. 3 hours. 

433. NDE of Materials—Principles, applications, and limitation
of ultrasonic vibrations, acoustic emission, radiographic, magnetic
particle, eddy current, and other nondestructive testing methods.
Intelligent sensors and health monitoring of real structures.
Prerequisite: MSE 465. 3 hours. 

464. Metals and Alloys—Microstructures, properties, heat treat-
ment, and processing of ferrous and nonferrous materials.
Prerequisite: MSE 281. 3 hours

465. Characterization of Materials—Theory and practice of
materials characterization, with emphasis on optical metallography,
quantitative metallography, scanning electron microscopy, crystal-
lography, and x-ray diffraction. Specific applications in metals and
ceramics considered. Lecture and laboratory. Prerequisite: MSE
281. Corequisite: MSE 465L. 4 hours. 

470. Ceramic Materials—Structure, processing, properties, and
uses of ceramic compounds and glasses. Mechanical, thermal, and
electrical behavior of ceramic materials in terms of microstructure
and processing variables. Prerequisites: MSE 281, CH 117, and
CH 118. 3 hours. 

484. Electronic, Magnetic and Thermal Properties of
Materials—Fundamentals of electron band structure, mecha-
nisms behind rectifying junctions, transistors, and other electronic
devices. Magnetic and thermal properties of materials.
Prerequisites: MSE 280 and PH 222. 3 hours. 

490. Special Topics in (Area)—1 to 6 hours. 

491. Individual Study in (Area)—1 to 6 hours. 

498. Senior Design Project I—Capstone design project: inter-
disciplinary design teams, ethics, materials selection, design
process, development of proposal, project planning and schedul-
ing, project execution and resource scheduling, and communica-
tion of design. Prerequisite: Senior standing in department.
Corequisite: MSE 401 or ME 405  2 hours. 

499. Senior Design Project II—Continuation of MSE 498.
Interim and final design reviews with written and oral reports.
Prerequisite: MSE 498 in previous term. 3 hours. 

DEPARTMENT OF MECHANICAL
ENGINEERING 

Chair: Bharat K. Soni
Faculty: Ban, Cheng, Kim, Koomullil, Littlefield, A. McClain,
S. McClain, Oliver, Nichols, Shih, Stephens, Walsh

Mechanical engineering is a broad-based discipline that embraces
two major topic areas—mechanical systems and thermal systems.
With an understanding of the phenomena associated with these
topics, mechanical engineers conceive and design a wide variety of
devices, machines, and systems to meet the needs and desires of a
modern economy. Mechanical engineers also engage in other engi-
neering functions such as applied research, development, and man-
agement. During the next decade and beyond, mechanical engi-
neers will have a primary role in addressing the problems relating
to manufacturing, productivity and safety in the workplace, supply
and efficient utilization of energy, transportation, enhancement of
the environment, and human rehabilitation.

The Mechanical Engineering program is accredited by the
Engineering Accreditation Commission of ABET (Accreditation
Board for Engineering and Technology, Inc.), 111 Market Place Suite
1050; Baltimore, MD 21202-4012; telephone: (410) 347-7700. The
Mechanical Engineering Program embodies a curriculum of 128
semester credit hours.  In addition to courses in pre-engineering,
mathematics, calculus-based physics, chemistry, humanities, and
social sciences, the mechanical engineering curriculum also includes
a core of fundamental engineering coursework and advanced cours-
es in  thermodynamics, fluid mechanics, heat transfer, mechanics of
machinery, and mechanical design. Laboratory experiences are pro-
vided in each area to illustrate the application of theory in engineer-
ing practice.  During the senior year, the curriculum provides for
electives that allow specializations in the areas of mechanical systems
or energy systems or for further exposure in both areas. With addi-
tional coursework, the mechanical engineering program can also be
utilized as a pre-health curriculum.

VISION
To be a nationally and internationally recognized research-ori-

ented mechanical engineering department – a first choice for
undergraduate and graduate education.

MISSION
To prepare students to be immediately productive and able to

adapt to and lead in a rapidly changing environment and to create
and apply knowledge for the benefit of society.

PROGRAM EDUCATIONAL OBJECTIVES
The Mechanical Engineering Program Objectives are to enable

our graduates to:

A. Succeed in their chosen career and, if pursued, their further
education;

B. Develop professionally through continuing education or
training; and

C. Serve the community at large.
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CURRICULUM FOR THE BACHELOR OF
SCIENCE IN MECHANICAL
ENGINEERING (B.S.M.E.)
FRESHMAN YEAR Sem. Hrs.

CH 115  Chemistry I ................................................................3

CH 116  Chemistry I Laboratory ..............................................1

CH 117  Chemistry II ................................................................3

CH 118  Chemistry II Laboratory ............................................1

EGR 100  Introduction to Engineering ....................................2

EH 101  English Composition I ................................................3

EH 102  English Composition II ..............................................3

MA 125  Calculus I ....................................................................4

MA 126  Calculus II ..................................................................4

ME 102  Engineering Graphics ................................................2

ME 130  Engineering Computations ........................................3

PH 221/221L  General Physics I and Laboratory ....................4

Total semester hours ................................................................33

SOPHOMORE YEAR Sem. Hrs.
CE 210  Statics ..........................................................................3

CE 215  Dynamics ....................................................................3

CE 220  Mechanics of Solids ....................................................3

MA 227  Calculus III..................................................................4

MA 252  Introduction to Differential Equations ......................3

ME 241  Thermodynamics I......................................................3

ME 242  Thermodynamics II ....................................................3

ME 261  Mechanical Engineering Laboratory I ........................2

PH 222/222L  General Physics II and Laboratory ....................4

Area II Core Curriculum requirement ......................................3

Area IV Core Curriculum requirement......................................3

Total semester hours ..................................................................33

JUNIOR YEAR Sem. Hrs.
EE 312  Electrical Systems ........................................................3

ME 321  Introduction to Fluid Mechanics................................3

ME 322  Introduction to Heat Transfer ....................................3

ME 360  Controls and Automation ..........................................3

ME 361  Mechanical Engineering Laboratory II ......................2

ME 363  Engineering Tools, Analysis, & Communication ......2

ME 370  Kinematics and Dynamics of Machinery ..................3

ME 371  Machine Design I ........................................................3

ME 405  Manufacturing Processes ............................................3

MSE 280  Engineering Materials ..............................................3

Area II Core Curriculum requirement ......................................3

Area IV Core Curriculum requirement......................................3

Total semester hours ................................................................32

SENIOR YEAR Sem. Hrs.
ME 395  Engineering Economics ..............................................3

ME 455  Thermal Systems Design ............................................3

ME 461  Mechanical Engineering Laboratory III......................1

ME 472  Machine Design II ......................................................3

ME 498  Design Project I ..........................................................2

ME 499  Design Project II..........................................................2

ME 4XX  Elective[18] ................................................................3

ME 4XX  Elective[19] ................................................................3

MA/ENG Mathematics/Engineering Elective[20]......................3

Area II Core Curriculum requirement ......................................3

Area IV Core Curriculum requirement......................................3

Total semester hours ................................................................29

Course Descriptions
Mechanical Engineering (ME)
101. Drawing for Industrial Distribution—Technical sketch-
ing and reading of engineering drawings for non-engineering
majors. Corequisite: MA 109. 1 hour. 

102. Engineering Graphics—Basic concepts in technical sketch-
ing, computer-aided drawing and design, projections, sections,
and dimensioning.  Lecture and laboratory. Corequisite: MA 105,
MA 106, MA 107, or MA 125. 2 hours. 

130. Engineering Computations—Organization of problems for
solution by computer methods. Familiarization with computer
concepts and algorithms. Individual software projects using pro-
gramming languages. Corequisite: MA 106. 3 hours. 

212. Statics and Dynamics—Newton’s law of motion, concepts
of position, force, and movement vectors. Equivalent force sys-
tems. Equations for equilibrium. Areas and centroids. Kinematics
of particles. Simple relative motion. Newton’s second law applica-
tions for particles and rigid bodies in plane motion. Prerequisites:
MA 126, PH 221 and PH 221L. 3 hours.

241. Thermodynamics I—Thermodynamic definitions, properties
of a pure substance, ideal and real gases, work, and heat.
Fundamental laws of thermodynamics, entropy, reversible power and
refrigeration cycles, irreversibility, and exergy. Prerequisites: PH 222
and PH 222L or CH 117 and CH 118. Corequisite: MA 126. 3 hours. 

242. Thermodynamics II—Application of thermodynamic prin-
ciples  to engineering systems; vapor power cycles; gas turbine
cycles; Otto and Diesel cycles; refrigeration cycles; mixtures of
ideal gases; psychrometrics; combustion; chemical equilibrium.
Prerequisite: ME 241. 3 hours. 

250. Introduction to Thermodynamic Sciences—Introduction
to thermodynamics and transport phenomena for non-mechanical
engineering majors. Prerequisites: PH 221 and PH 221L, and ME
130 or EE 134. Corequisite: MA 126. 2 hours. 

251. Introduction to Thermal Sciences—Introduction to ther-
modynamics and heat transfer for non-mechanical engineering
majors.  Prerequisites: PH 221 and ME 130 or EE 134.
Corequisite: MA 126. 2 hours.

261. Mechanical Engineering Laboratory I—Introductory
mechanical engineering laboratory experience. Basic concepts, sta-
tistical and uncertainty analyses, survey of measurement devices.



SCHOOL OF ENGINEERING •  161

Prerequisites: ME 102,  PH 222, and PH 222L. Corequisites: ME
242 and CE 220. 1 hour. 

301. Design, Measurement, and Enhancement of Work
Systems: A Survey—Systems involving human performance. For
non-engineering majors. Not available for credit toward engineer-
ing major. Prerequisite: Permission of instructor. 2 hours.

302. Overview of Mechanical Components—Transformation
of energy, thermodynamics, heat transfer, and fluid mechanics. For
non-engineering majors. Not available for credit toward engineer-
ing major. 3 hours.

321. Introduction to Fluid Mechanics—Fluid properties, fluid
statics, fluid in motion (control volume method), pressure varia-
tion in flowing fluids (Bernoulli equation), principles of momen-
tum and energy transport, dimensional analysis and similitude,
surface resistance, flow in conduits. Corequisites: ME 241 and MA
252. 3 hours. 

322. Introduction to Heat Transfer—Basic concepts of thermo-
dynamics and heat transfer, steady heat conduction, transient heat
conduction, numerical methods in heat conduction, forced con-
vection, natural convection, and introduction to radiation.
Prerequisite: ME 321. 3 hours. 

360. Controls and Automation—Control systems, feedback,
and transfer function concepts. Signal flow graphs and Mason’s
gain rule. Sensitivity and performance criteria. Laplace transform
of mechanical and electrical systems. Stability, steady state, and
transient response. Root locus and Nyquist and Bode plots.
Introduction to automation. Prerequisite: MA 252. 3 hours. 

361. Mechanical Engineering Laboratory II—Continuation of
the mechanical engineering laboratory series. Advanced study of
measurement techniques. Application of measurement techniques
to engineering systems. Prerequisites: ME 242 and ME 261.
Corequisite: ME 363. 1 hour. 

363. Engineering Tools, Analysis, and Communication—
Subjects covered include managing and producing professional
reports and proposals; communicating ethically in the workplace;
and presenting ideas to multiple audiences in both written and
oral formats. Resume writing, job searching, and interview skills
are also addressed. Exposure to engineering tools for analysis and
presentation of technical content included. Prerequisites: ME 130
or EE 134 and EH 102 or permission of instructor. 2 hours. 

364. Linear Algebra and Advanced Programming—
Integration of ideas, concepts, and fundamentals of linear algebra
together with advanced programming. Methods presented for
mathematical modeling of engineering systems. Prerequisites: ME
130 and MA 125. 3 hours. 

368. Introduction to Design Reliability—Introduction to prob-
ability and statistics. Prerequisite: MA 227. 3 hours. 

370. Kinematics and Dynamics of Machinery—Displacement,
velocity, acceleration, and force analysis using vectors. Kinematic
and dynamic analysis of cams, rolling contact and mechanisms,
gears. Prerequisites: ME 102 and CE 215. 3 hours. 

371. Machine Design I—Strength and stiffness of machine com-
ponents including statistical considerations. Static and fatigue
strength of machine elements. Prerequisites: ME 102 and CE 220.
3 hours. 

395. Engineering Economics—Selection, investment, and
replacement problems of industrial enterprise. Benefits and cost-

analysis future planning, and operations research concepts for
engineering projects. Introduction to linear programming, trans-
portation, and distribution optimization and queing theory.
Prerequisite: MA 125. 3 hours. 

405. Manufacturing Processes—Industrial practices and princi-
ples of major manu-facturing processes, including casting, metal
cutting, and metal forming by plastic deformation; joining by
welding, brazing, and cementing. Prerequisites: MSE 280 and 
CE 220. 3 hours. 

406. Tooling Design—Design of tooling, jigs, and fixtures.
Economics of cutting, shearing, punching, and bending tools.
Design for plastics and simulation of the injection molding process.
Fundamentals of machine and work setup, direct and indirect
measurement methods, foolproofing, alignment, force equalization,
template design, CNC machining of tracer paths. Prerequisite:
Permission of instructor. Corequisite: ME 405. 3 hours. 

408. Metrology and Quality Control—Aspects of precision
measurement, inspection and gauging, and reverse engineering,
lectures, laboratory experiences, and student projects. Prerequisite:
Permission of instructor. 3 hours. 

411. Intermediate Fluid Mechanics—Applications of fluid
dynamic principles to engineering flow problems such as turbo-
machinery flow and one-dimensional compressible flow. Vorticity
and viscosity, potential flow, viscous flow, Navier-Stokes, solutions
and boundary layers. Prerequisite: ME 321. 3 hours. 

415. Compressible Flow—Conservation equations in integral
and differential forms, one-dimensional flow, oblique shock and
expansion waves, nozzles and diffusers, unsteady wave motion,
velocity potential equation, linearized flow, conical flow, and intro-
duction to numerical techniques for supersonic flow. Prerequisite:
ME 321. 3 hours. 

421. Fluid Machinery—Theory and performance of axial and
centrifugal pumps and compressors, reaction and impulse tur-
bines, diffusers, volutes, fans, blowers, lawn sprinklers, jet and
rocket engines. Prerequisite: ME 321. 3 hours. 

422. Experimental Design and Uncertainty Analysis—
Introductory statistics, general, and detailed uncertainty analysis,
design of experiments, instrumentation, data acquisition, correla-
tion and evaluation of results. Prerequisites: ME 321 and ME 361.
3 hours. 

445. Combustion—Theory and applications of combustion.
Thermochemistry, mass transfer, chemical kinetics, analysis of
reacting systems, conservation equations, premixed flames, diffu-
sion flames, droplet combustion, solid-fuel combustion, pollutant
emissions, and detonations. Prerequisites: ME 242, ME 321, and
ME 322. 3 hours. 

446. Heating, Ventilating, and Air Conditioning—
Components of residential and commercial systems, psychromet-
rics, comfort conditions, calculation of heating and cooling loads,
sizing of equipment, energy usage estimating.  Prerequisites: ME
242 and ME 322. 3 hours. 

447. Solar Energy—Applications of solar energy to heating, cool-
ing, and power generation. Solar radiation effects and thermody-
namic and heat transfer effects in solar power equipment.
Prerequisite: ME 322. 3 hours.

448. Internal Combustion Engines—Fundamentals of recipro-
cating internal combustion engines: engine types, engine design
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and operating parameters, thermochemistry of fuel-air mixtures,
properties of working fluids, ideal models of  engine cycles, engine
operating characteristics, gas-exchange processes, fuel metering,
charge motion within the cylinder, combustion in spark-ignition
and compression ignition engines. Prerequisite: ME 242. 3 hours. 

449. Power Generation—Application of thermodynamics, fluid
mechanics, and heat transfer to conversion of useful energy.
Includes terrestrial and thermodynamic limitations, fossil fuel
power plants, renewable energy sources, and direct energy conver-
sion. Prerequisite: ME 242. 3 hours. 

451. Intermediate Heat Transfer—Heat transfer theory and
applications; boiling and condensation heat transfer, thermal radia-
tion properties, radiation heat transfer of surfaces, heat exchanger
calculation and design, and introduction of mass transfer.
Prerequisites: ME 242 and ME 322. 3 hours.

455. Thermal Systems Design—Comprehensive design prob-
lems requiring engineering decisions and code/Standard compli-
ance. Emphasis on energy system components: piping networks,
pumps, heat exchangers. Includes fluid transients and system
modeling. Prerequisite: ME 322. 3 hours. 

461. Mechanical Engineering Laboratory III—Continuation of
the mechanical engineering laboratory series. Application of meas-
urement techniques to engineering systems. Design of experiments
and data acquisition/control systems. Prerequisite: ME 361 or con-
currect enrollment in ME 361. 1 hour. 

464. Introduction to the Finite-Element Method—Concepts
and applications of finite-element method. Development and appli-
cations of basic elements used in engineering mechanics. Use of
finite-element analysis software. Application of finite-element con-
cept to several areas of mechanics. Prerequisite: CE 220. 3 hours. 

465. Computer Methods in Mechanical Engineering—
Applications of digital computers to solution of problems in mechan-
ical engineering, matrices, roots of equations, solution of simultane-
ous equations, curve fitting by least squares, differentiation and inte-
gration, differential and partial differential equations. Prerequisites:
ME 130 and MA 252 or permission of instructor. 3 hours.

468. Design Reliability—Application of probability and statistics in
design reliability and quality control. Prerequisite: MA 227. 3 hours.

472. Machine Design II—Design of machine elements.
Threaded fasteners, keys, pins, welded joints, springs, shafts, bear-
ings, gears, brakes, couplings, flexible elements, and shafts.
Prerequisite: ME 371. 3 hours. 

473. Friction and Wear—Friction and wear mechanisms, bearing
analysis and design, lubrication theory and applications, and dam-
age analysis. Prerequisite: Senior standing in engineering. 3 hours. 

475. Mechanical Vibrations—Free and forced single-degree-of-
freedom systems. Multi-degree-of-freedom systems. Simple contin-
uous systems. Acoustics and noise control. Prerequisites: CE 212
or CE 215, and MA 252. 3 hours. 

476. Failure Analysis—Procedures for failure analysis, failure
mechanisms, examples of service failures, and methods to prevent
failures. Independent study via video. Prerequisites: MSE 280 and
CE 220. 3 hours. 

478. Advanced Mechanics—Variation of stress at a point,
including determination of principal and maximum shear stresses.
Basic problems involving symmetrical deformation; thickwall
cylinders, spheres, and rotating disks. Torsion of noncircular sec-

tions; curved beams. Theories of failure. Unsymmetrical bending
and shear center. Prerequisite: CE 220. 3 hours. 

483. Computer Aided Engineering—Computer aided engineer-
ing concepts including geometry design, mesh generation, visuali-
zation, and feature detection. Their applications to mechanical
engineering problems in design and mechanical systems, thermal
power and energy systems, and biomechanics explored.
Prerequisites: ME 130, ME 321 and CE 220. 3 hours. 

490. Special Topics in (Area)—1 to 4 hours.

491. Individual Study in (Area)—1 to 4 hours. 

498. Senior Design Project I—Capstone design project: inter-
disciplinary design teams, ethics, materials selection, design
process, development of proposal, project planning and schedul-
ing, project execution and resource scheduling, and communica-
tion of design. Prerequisite: ME 371, and senior standing in the
department and application for degree filed. Corequisite: ME 405.
Students must take ME 499 the following term unless permission
is obtained in advance from department. 2 hours. 

499. Senior Design Project II—Continuation of ME 498.
Interim and final design reviews with written and oral reports.
Prerequisite: ME 498 taken the previous term. 2 hours. 

[1] Students must meet with Program Director to discuss course options.
[2] An alternate materials course may be substituted with approval of the MSE Chair 
[3] Students choose the computer course applicable to their major program
[4] Does not apply to Electrical and Computer Engineering majors
[5] BY 115 and By 116 are suggested for Biomedical Engineering majors
[6] The pre-dental curriculum requires one additional course elected from the following list:

CH 461, BY 271, BY 309, BY 210, BY 314, BY 327, BY 330, BY 416, BY 420.
[7] Other electives may be selected in consultation with the primary BME advisor. 
[8] EGR electives must be designated as 3 EGR credit hours (Engineering Science and/or

Engineering Design). Other courses not listed may be selected with justification and
approval from the student’s BME academic advisor

[9] Students using this curriculum as a pre-health professional program (pre-medical, pre-
dental or pre-optometry) are recommended to take CH 235/236 Organic Chemistry I
for MA/SCI elective credit.

[10] This class is strongly encouraged for students who wish to pursue graduate studies in
environmental engineering.

[11] Refer to list cited on page 152.
[12] Refer to list cited on page 152.
[13] Refer to list cited on page 152. 
[14] MSE students may take ME 130 or EE 134.
[15] MSE students may take ME 405 Manufacturing Processes instead of MSE 401.
[16] MSE electives include MSE 402, MSE 403, MSE 490, and MSE 491.
[17] Course must be approved by MSE Chair.
[18] ME electives include ME 406,  408,  411,  415,  421, 422,  445,  446, 447, 448, 449,

451, 464, 468,  473, 475, 476,  479, 483, 490, and 491.
[19] ME electives include ME 406,  408,  411,  415,  421, 422,  445,  446, 447, 448, 449,

451, 464, 468,  473, 475, 476,  479, 483, 490, and 491.
[20] Approved advanced mathematics electives include:  MA 260, MA 434, BME 417, CE

344, ME 364, ME 465. Other courses with significant advanced mathematics content
will be considered for approval by the Department.


